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Record of Decision Amendment

Preface

Anaconda Regional Water, Wastes and Soils Operable Unit
Anaconda Smelter National Priorities List Site
Anaconda - Deer Lodge County, Montana

The U.S. Environmental Protection Agency (EPA), in consultation with the Montana
Department of Environmental Quality (DEQ), presents this Record of Decision (ROD)
Amendment for the Anaconda Regional Water, Wastes and Soils (ARWW&S)
Operable Unit (OU) of the Anaconda Smelter National Priorities List (NPL) Site in
Anaconda - Deer Lodge County, Montana. This decision document modifies the
ROD selected for the ARWW&S OU in September 1998. The ROD Amendment is
based on the Administrative Record for the ARWW&S OU, including the 1998 ROD,
four technical impracticability (TI) evaluations, the Proposed Plan, the public
comments received, and EPA responses to comments. This decision document
explains the factual and legal basis for modifying the remedy for this Site. The revised
remedy was selected in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) as amended (42 U.S.C. § 9601
et seq.), and in accordance with the National Pollution Contingency Plan (NCP) [40
C.F.R. Part 300].

The ROD Amendment has three purposes:

B To describe the changes to the remediation requirements of the 1998 Selected Remedy,
including remedial action objectives, applicable, relevant and appropriate
requirements (ARARs), and cleanup levels.

B To certify that the remedy selection process was carried out in accordance with the
requirements of CERCLA, and, to the extent practicable, the NCP.

B To provide the public with a consolidated source of information about remedial
design (RDs) investigations and data evaluations completed since the original ROD
was signed in 1998 which has led to the changes presented in this ROD Amendment,
as well as EPA’s consideration of, and responses to, the comments received.

The ROD Amendment is organized into three distinct sections:

1. The Declaration section functions as an abstract and data certification sheet for
the key information contained in the ROD Amendment. The signature page
for the EPA Region 8 Assistant Regional Administrator and Director of DEQ is
located in this section.

2. The Decision Summary section provides an overview of the ARWW&S OU
characteristics, basis for the amendment, description of the fundamental and
significant changes to the remedy and an evaluation of those differences. The
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Decision Summary also describes the Selected Remedy and explains how the
remedy fulfills statutory and regulatory requirements.

3. The Responsiveness Summary section addresses stakeholder and public
comments received on the Proposed Plan and other information contained in
the Administrative Record.
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Declaration

Site Name and Location
Anaconda Smelter NPL Site

Anaconda, Deer Lodge County, Montana
ARWW&S OU
CERCLIS ID #MTD 093291656

Statement of Basis and Purpose

This decision document presents an Amendment to the ROD for the ARWW&S OU of
the Anaconda Smelter NPL Site in Anaconda - Deer Lodge County, Montana. EPA,

with the concurrence of DEQ, revised the Selected Remedy in accordance with
CERCLA, 42 USC §9601 et seq., as amended, and the NCP [40 CFR Part 300].

This decision is based on the Administrative Record for the ARWW&S OU of the
Anaconda Smelter NPL Site. The Administrative Record (on microfilm) and copies of
key documents are available for public review at the joint-Deer Lodge

County/ Arrowhead Foundation Superfund Document Repository at 118 East Seventh
Street in Anaconda. The complete written Administrative Record is maintained at the
EPA - Montana Office, 10 West 15th Street, Suite 3200, in Helena, Montana and can be
viewed there.

The State of Montana concurs with the Selected Remedy, as indicated by its signature.

Assessment of the Site

There are many pathways at the ARWW&S OU site that create unacceptable risks to
human health and the environment, as documented in the Administrative Record.
The remedial actions selected in the 1998 ROD, as modified by this Amendment, are
necessary to protect public health or welfare or the environment from actual or
threatened releases of hazardous substances into the environment at the ARWW&S
OU site.

Description of the Selected Remedy

The basis for the revisions to the Selected Remedy identified in the 1998 ARWW &S
OU ROD are twofold: (1) fundamental changes resulting from the Agencies” decision
to waive the arsenic human health standard in certain ground and surface waters at
the site, based on the arsenic human health standard of 10 pg/L, which has resulted
in expanded and new TI Zones; and (2) additional design investigations and work
completed which has led to better site characterization and subsequent changes to the
1998 Selected Remedy. The first basis results in fundamental changes to the 1998
ROD, while the second basis results in significant changes to the 1998 ROD.

Based on protectiveness of ARARs, this ROD Amendment changes the human health
standards for arsenic and zinc in ground and surface water, and the aquatic standards
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for cadmium, copper, and lead in surface water. This amendment also waives the
arsenic human health standard in certain ground and surface waters at the site. The
waiver of the arsenic human health standard in certain areas of the site is the only
fundamental change to the selected remedy related to changes of the contaminant-
specific standards. The contaminant specific ARAR changes since the 1998 ARWW&S
OU ROD was issued are summarized in Table 3-1, which identifies the revised
remedial action goals/performance standards for surface water and ground water.
Other than the changes noted in Table 3-1, there are no changes to the Remedial
Action Goals set forth in the 1998 ROD. An updated ARARs analysis is provided in
Appendix A.

Also, numerous investigations were conducted to collect data to complete RDs. Data
collected have led to a better characterization of the extent of contamination for waste,
soils, ground water, and surface water. The lowering of the arsenic standard has led
to a re-definition of the volume and spatial distribution of contaminated ground and
surface waters within the site. These performance standard changes, additional site
characterization, and design analyses have led to a modification of the remedy with
regard to addressing sources of contamination and to the expected measure of
performance. The new data and design analyses, as well as the data and analyses
which formed the basis for the 1998 ROD, together provide the basis for the ROD
Amendment.

The remedial action objectives identified in the 1998 ROD remain unchanged under
this ROD Amendment. The fundamental and significant changes to the ROD for each
media are summarized as follows. Fundamental changes are to ground water and
surface water components.

B Ground Water - In addition to the expansion of the bedrock aquifer TI zone
boundaries, a waiver of the arsenic human health standard have been identified
for alluvial aquifers in the North Opportunity and South Opportunity areas.
Although this ROD Amendment requires more source control measures (e.g.,
removal of miscellaneous wastes and reclamation of contaminated soils) than the
1998 Selected Remedy, TI evaluations have concluded that the human health
arsenic standard will not be achieved within a reasonable period of time within
the areas. A domestic well monitoring and replacement plan has been developed
to ensure that domestic well users within or adjacent to these TI zones will have
drinking water that, at a minimum, meets standards.

B Surface Water - The arsenic human health standard for surface water is waived to
the chronic and acute aquatic life federal and state standards of 150 and 340 pg/L,
respectively, within the surface water TI zone. These surface waters have been
impacted by groundwater discharges from the bedrock TI zone.

B  Waste Management Areas - Waste Management Area (WMA) boundaries have
been revised to include adjacent waste left in place.
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B Miscellaneous Wasteg - Certain of the miscellancous wastes are now being
removed and consolidated, or incorporated into WMAS, or are addressed under
long-term operations and maintenance plans as dedicated developments.

B Contaminated Soils - Areas of reclamation have been expanded to the north and
east. Additionally, two high arsenic (soil arsenic concentrations between 1,000 -
2,500 mg/kg) areas have been designated where steep slopes prevent safe
operation of conventional reclamation equipment (Smelter Hill) or where well
vegetated areas with wetlands and unique wildlife habitat are present
(Dutchman). These high arsenic areas will be managed to minimize human
exposure to arsenic.

Statutory Determinations

The Selected Remedy, as revised in this ROD Amendment, is protective of human
health and the environment, complies with federal and state requirements that are
legally applicable or relevant and appropriate to the remedial action, is cost effective
and utilizes permanent solutions and alternative treatment (or resource recovery)
technologies to the maximum extent practicable.

Since hazardous substances above health-based risk levels will remain on site,
periodic reviews will be conducted throughout the remedial action and upon its
completion to ensure that the remedy continues to provide adequate protection of
human health and the environment.

Authorizing Signatures

7 ) 7 1 S~ N ¥
Gt £ ot 7/39 1
Carol L. Campbell o / Date
Assistant Regional Administrator

Ecosystems Protection and Remediation
U.S. Environmental Protection Agency, Region 8

The State of Montana DEQ, as the Supporting Agency for the ARWW&S OU of the
Anaconda Smelter NPL Site (MTD093291656), concurs with this Record of Decision
Amendment.

o o 5 /14 /)]

Richard H. Opper, Director Date
State of Montana
Department of Environmiental Quality
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Section 1 Introduction

This document presents an amendment to the record of decision (ROD) for the
Anaconda Regional Water, Wastes, & Soils (ARWW&S) Operable Unit (OU) of the
Anaconda Smelter National Priorities List (NPL) Site. The site is located in Anaconda
- Deer Lodge County (ADLC), Montana and the Comprehensive Environmental
Response, Compensation, and Liability Information System (CERCLIS) identification
number is MTD 093291656. The ROD for this OU was signed by the United States
Environmental Protection Agency (EPA) and the Montana Department of
Environmental Quality (DEQ) in September 1998.

1.1 Purpose for this Amendment

In compliance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) §117(c), 42 U.S.C. § 9617, and the National Contingency Plan
(NCP) 40 CFR §8§300.435(c)(2)(i) and 300.825(a)(2), EPA and DEQ (the Agencies) have
determined that certain remedy revisions fundamentally and others significantly
change the remedy selected in the 1998 ARWW&S OU ROD. EPA is therefore issuing
this ROD Amendment. Fundamental changes involve a fundamental change in scope
or cost to the remedy, requiring a nine criteria analysis. Significant changes involve a
change to a component of a remedy that does not fundamentally alter the cleanup
approach. For a ROD Amendment, EPA is required to describe to the public the
nature of the fundamental changes in a proposed plan, summarize the information
that led to making the changes, afford the public the opportunity to comment on the
proposed changes, and revise the remedy and affirm that the revised remedy
complies with the NCP and the statutory requirements of CERCLA. For significant
changes to the remedy, EPA is required to make the significant differences and
supporting information available to the public through issuance of an explanation of
significant differences, which EPA has done here through public notice, and issuance
of a proposed plan and this ROD Amendment.

There are two principal components of this ROD Amendment. The fundamental
changes result from the Agencies’ decision to waive the arsenic human health
standard in certain ground and surface waters at the site, based on the arsenic human
health standard of 10 micrograms per liter (ng/L). This applicable or relevant and
appropriate requirement (ARAR) change has led EPA and DEQ to revise the
performance standard for arsenic in certain ground water and surface water under
this ROD Amendment.

Technical Impracticability (TI) evaluations were conducted to evaluate whether the
arsenic human health standards was achievable in certain areas of the site. The TI
determinations result in an increase of the extent of the existing bedrock aquifer
ground water TI zones, as well as the creation of new TI zones for alluvial aquifer
ground water and a TI zone for certain surface water reaches. The 2011 TI evaluations
are part of the Administrative Record for the site, and are as follows:
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m  Technical Impracticability Evaluation Report, Achievement of Arsenic Human
Health Standard in Surface Water, and Ground Water in the North Opportunity
Area of Concern, Anaconda Regional Water, Waste, & Soils Operable Unit,
Anaconda Smelter NPL Site, Anaconda, Montana (EPA 2011a).

m  Technical Impracticability Evaluation Report, Achievement of Arsenic Human
Health Standard in Surface Water, and Ground Water in the South Opportunity
Area of Concern, Anaconda Regional Water, Waste, & Soils Operable Unit,
Anaconda Smelter NPL Site, Anaconda, Montana (EPA 2011b).

m  Second Addendum to Technical Impracticability Evaluation Bedrock Aquifer,
Anaconda Regional Water, Waste, & Soils Operable Unit, Anaconda Smelter NPL
Site, Anaconda, Montana (EPA 2011c).

m  Technical Impracticability Evaluation Report, Achievement of Arsenic Human
Health Standard in Spring-Fed Tributaries, Anaconda Regional Water, Waste, &
Soils Operable Unit, Anaconda Smelter NPL Site, Anaconda, Montana (EPA
2011d).

The EPA guidance document Guide to Preparing Superfund Proposed Plans, Records of
Decision, and Other Remedy Selection Decision Documents (EPA 1999) generally considers
new or expanded TI zones to be a fundamental change to the remedy, which requires
an amendment to the ROD (page 7-42). In addition to these fundamental changes,
several other changes to the 1998 remedy have occurred, which were developed as
remedial design (RD) data were collected. These remedy changes are referred to as
significant differences.

The ROD revision modifies components of certain remedies due primarily to data
collected since the ROD, and for waste management areas, applies a more consistent
approach to the management of waste materials at the site.

The Selected Remedy presented in the 1998 ARWW&S OU ROD identified two
categories of wastes at the ARWW&S OU: waste management areas and
miscellaneous waste material. For the majority of areas, the miscellaneous waste
material was to be consolidated into waste management areas, though some waste
material remained in place. Under this ROD Amendment, the two wastes-left-in-place
(WLIP) areas are merged into waste management areas, as these areas are each
adjacent to waste management areas. This results in the Old Works Waste
Management Area (WMA) and Old Works Wastes Left-In-Place being merged into a
larger Old Works WMA, and the Smelter Hill WMA, Opportunity Ponds WMA, and
the Triangle Wastes Left in Place being merged into a Smelter Hill/ Opportunity
Ponds WMA. The preamble to the NCP states that that remediation levels should
generally be attained throughout the contaminated plume, or at and beyond the edge
of the waste management area, when the waste is left in place. See 55 Fed. Reg. 8666,
8713, 8753 (March 8, 1990). The ground water remedy remains unaffected beyond the
new WMA Boundaries. Data show the continuation of the ground water plume
beneath the wastes and beyond.

1.2 Organization

This ROD Amendment Decision Summary is organized as follows:
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Introduction

m  Section 1 provides the basis for this ROD Amendment and the organization of this
document;

m  Section 2 describes the Anaconda Smelter Site and ARWW&S OU;

m  Section 3 identifies the basis for the changes to the 1998 ARWW&S OU ROD;
m  Section 4 presents the changes to the Opportunity Ponds Subarea;

m  Section 5 presents the changes to the North Opportunity Subarea;

m  Section 6 presents the changes to the South Opportunity Subarea;

m  Section 7 presents the changes to the Old Works/Stucky Ridge Subarea;

m  Section 8 presents the changes to the Smelter Hill Subarea;

m  Section 9 presents the bedrock aquifer/spring-fed surface water fundamental
change;

m  Section 10 summarizes the changes to the 1998 ARWW&S OU ROD Selected
Remedy;

m  Section 11 addresses DEQ comments to this ROD Amendment;
m  Section 12 analyzes statutory compliance with CERCLA;

m  Section 13 discusses public participation in the Remedial Design/Remedial Action
(RD/RA) action process since 1998 leading to this ROD Amendment;

m  Section 14 address coordination with restoration activities that may be conducted
by the State Natural Resource Trustee;

m  Section 15 lists references identified in this ROD Amendment;
m  Appendix A provides an ARARs analysis;
m  Appendix B is the concurrence letter from Montana DEQ;

m  Appendix C summarizes the cost estimates for alternative analyzed under the TI
evaluations; and

m  Appendix D provides a physical and chemical characterization of the 1988
subareas in the ARWW&S OU.
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Section 2 Background

2.1 Anaconda Smelter NPL Site

The site is located in the Deer Lodge Valley in southwestern Montana, in and around
the City of Anaconda and about 25 miles northwest of the City of Butte. Milling and
smelting activities conducted in the Anaconda area for nearly 100 years resulted in the
contamination of various environmental media in the surrounding area, primarily
through airborne emissions and disposal practices from smelting operations.

In 1884, the Anaconda Copper Mining Company (ACM) and its predecessors
commenced large copper concentrating and smelting operations at the area presently
known as the Old Works. The Old Works was located on the north side of Warm
Springs Creek, east of Anaconda, and operated until about 1901. In about 1902, ore
processing and smelting operations began at the Washoe Reduction Works (also
called the Anaconda Smelter, the Washoe Smelter, the New Works, and the Anaconda
Reduction Works) on Smelter Hill, south of Warm Springs Creek across from the Old
Works which was owned and operated by ACM, its successors, and/or its
subsidiaries. In 1977, Atlantic Richfield Company (Atlantic Richfield, formerly also
known as ARCO) purchased ACM and expressly assumed its liabilities. Operations at
the Anaconda Smelter ceased in 1980 and the smelter facilities were dismantled soon
thereafter. The only substantial feature remaining from the smelter facility is the large,
585-foot tall brick smelter stack on Smelter Hill.

The Anaconda Smelter site was placed on the NPL in September 1983, under the
authority of CERCLA. Atlantic Richfield was identified as the Potentially Responsible
Party (PRP). EPA issued both general and special notice letters to Atlantic Richfield
on several occasions and Atlantic Richfield has been actively involved in conducting
investigations and response actions at the site since that time. A brief summary of
cleanup progress at the site is provided in Table 2-1.

The first RA, taken at the Mill Creek OU, involved the relocation of residents from the
community of Mill Creek after other initial stabilization and removal efforts. The
second RA, taken at the Flue Dust OU, addressed flue dust at the site through
removal, treatment, and containment. At approximately the same time, removal
actions were undertaken, including permanent removal and disposal of Arbiter and
beryllium wastes and the selective removal of contaminated residential yard materials
from the community of Anaconda. The third RA addressed various waste sources
found within the Old Works/East Anaconda Development Area (OW/EADA) OU,
located adjacent to the community of Anaconda, and in areas of future development.
The fourth RA, the Community Soils OU, was established to address all remaining
residential and commercial/industrial soils within the Anaconda Smelter NPL site.
The principal contaminant of concern (COC) at the Community Soils OU is arsenic in
surficial soils from past aerial emissions and railroad beds constructed of waste
material.
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Table 2-1. Brief Summary of Anaconda Smelter NPL Site Cleanup Progress

Action

Description

Anaconda Smelter Demolition
and Initial Stabilization Actions

From 1983-1986, EPA oversaw smelter demolition and initial
stabilization efforts. In May 1986, EPA temporarily relocated families
with small children from Mill Creek. In 1987-1988, all Mill Creek
residents were permanently relocated. The Mill Creek area was
cleaned up, graded, and replanted in 1999.

Anaconda Yards Time Critical
Removal Action

From 1991-1992, under an emergency removal action, arsenic
contaminated soils were cleaned up in three Anaconda
neighborhoods: Teresa Ann Terrace, Elkhorn Apartments, and
Cedar Park Homes.

Arbiter Non-Time Critical
Removal Action

In 1992, approximately 275,000 cubic yards (cy) of waste material
(including arsenic, cadmium, lead, and zinc) from the Arbiter Plant
were dug up, and moved to a repository on Smelter Hill.

Beryllium Non-Time Critical
Removal Action

Beginning in September 1992, previously disposed wastes and
contaminated materials from a former beryllium flake metal plant and
beryllium oxide pilot plant were excavated and sent to the Smelter
Hill repository.

Old Works Stabilization Removal
Action

In 1992, EPA and Atlantic Richfield began to address immediate
concerns about contaminants released into Warm Springs Creek by
stabilizing the Red Sands adjacent to the Creek, repairing breaks in
the levees, and installing fencing to limit access.

Flue Dust RA

In 1991, EPA decided to stabilize the flue dust (containing copper,
arsenic, and cadmium) with cement and lime, and placed the treated
materials in a repository. Treatment of over 500,000 cy of flue dust
was completed in December 1993.

OW/EADA RA

EPA selected a remedy in 1994 for this OU which had been divided
into sub-areas: 1) Golf Course (construction completed in 1996, golf
course opened to the public in 1997); 2) Red Sands (construction
completed in 1998); 3) East Anaconda Yards and Aspen Hills
(construction completed in 1998); 4) Mill Creek (construction
completed in 1999); 5) Drag Strip (construction completed in 1999);
and 6) Industrial Area (initiated in 2003, expected to be completed in
2011).

Community Soils RA

In 1996, EPA selected a final remedy for addressing all remaining
residential yards and railroads/commercial properties. RA was
initiated in 2003.

Anaconda Regional Water,
Waste and Soils RA

This last OU addresses all remaining issues. It has been divided into
15remedial design units (RDUSs). Designs have been completed at
all but one of the RDUs and construction is underway.

2.2 Anaconda Regional Water, Waste & Soils OU

The ARWW&S OU is the fifth and final RA at the Anaconda Smelter site. The
ARWW&S OU covers approximately 300 square miles in the southern Deer Lodge
Valley and the surrounding foothills area. The area consists of agricultural, pasture,
rangeland, forests, and riparian and wetland areas which contain large volumes of

wastes, slag, tailings, debris, and contaminated soil, ground water, and surface water
from copper and other metal ore milling, smelting, and refining operations conducted
on site by the ACM, and its predecessors and successors, from approximately 1884 to
1980. At the time the ROD was prepared, it was estimated that waste disposal
occurred over approximately 6,000 acres; 13,000 acres of upland terrestrial soils were
contaminated by smelter emissions; 4,800 acres of alluvial ground water contained
elevated concentrations of arsenic, cadmium, and copper; and 28,600 acres of bedrock
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ground water exceeded the State of Montana standard for arsenic (based on 18 pg/L,
the standard at that time).

The Agencies signed the ROD for the ARWW&S OU in 1998. That document specified
remedies for the media types found in the ARWW&S OU. The ARWW&S OU was
intended to be the last OU at the site requiring a remedy decision and was to address
all remaining contamination and impacts to surface and ground water, waste source
areas (e.g., slag and tailings) and non-residential soils not remediated under prior
response actions, including those under the OW/EADA and Community Soils OUs.
The ARWW&S OU will also bring closure to all previous OUs and removal actions
including the Mill Creek OU and Flue Dust OU.

2.3 Description of Subareas

The 1998 ROD separated the ARWW&S OU into five subareas (as shown in Figure 1-
1) to facilitate the screening of potential remedial technologies and the evaluation of
alternatives. These are the Opportunity Ponds, North Opportunity, South
Opportunity, Old Works/Stucky Ridge, and Smelter Hill Subareas. Three of these
subareas include a bedrock aquifer system containing elevated arsenic concentrations
that discharges into surface water, which is later discussed in Section 9 of this ROD
Amendment. The nature and extent of contamination in the subareas is discussed
below. Tables from the 1998 ROD that present physical and chemical parameters for
various media from the five subareas are presented in Appendix D, and are
referenced below. Data indicate that total concentrations of contaminants of concern
(COCs) in surface water in some stream segments within the five subareas frequently
exceeded the 1998 EPA chronic ambient water quality criteria derived for total metals
(Table D-1). Other portions of the subareas containing waste or contaminated media
are referred to as "areas of concern", and are summarized in Table D-2.

2.3.1 Opportunity Ponds Subarea

The Opportunity Ponds Subarea encompasses approximately 11 square miles and
occupies the central region of the ARWW&S OU, as shown in Figure 1-1. The current
and future land use is open space and light commercial/industrial in the Triangle
Waste Area. Recreational uses would be allowed after the completion of the remedy
in the future.

The 1998 ROD divided the Opportunity Ponds Subarea into three large waste areas:
the Opportunity Ponds, Triangle Waste Area, and South Lime Ditch.

1998 Characterization

The Opportunity Ponds contain approximately 129.3 million cy of tailings covering an
area of approximately 3,600 acres. The thickness of tailings in the Opportunity Ponds
ranges from a few feet to over 50 feet. Table D-3 lists the physical composition of
tailings in the Opportunity Ponds Subarea. The tailings ponds were formed by the
placement of rock fragments separated from metal bearing minerals that were
considered wastes and discarded in the tailings ponds. Ore processed at the
Anaconda Reduction Works was predominantly from the Butte Mining District. The
Opportunity Ponds were established in 1914. Active disposal of mill tailings at the
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Opportunity Ponds was continuous from 1914 through 1964. Subsequent disposal
continued intermittently until smelter operations ceased in 1980.

The tailings ponds are divided internally into the Triangle Waste Area, and A, B1, B2,
C1, C2, D1, and D2-Cells. Each cell is further divided by a series of internal dikes into
subcells (i.e., A1, B1.1, and C1.2). Major dikes divide the A-Cells from B-Cells, the B-
Cells from C-Cells, and the C-Cells from the D-Cells. These major dikes range in
height from approximately 10 to 44 feet.

Tailings located beyond the east exterior berm of the Opportunity Ponds cover an
additional area of approximately 26 acres and constitute an estimated 60,000 cy of
wastes. A portion of the wastes at the base of the Opportunity Ponds are in direct
contact with ground water of the alluvial aquifer. As a result, tailings contained in the
Opportunity Ponds are characterized as a source of ground water contamination to
the underlying alluvial aquifer, and are a potential source of ground water
contamination to the aquifer underlying a portion of the South Lime Ditch area.
Tables C-4 through C-6 show results of chemical analyses and related statistical
information for the Opportunity Ponds Subarea.

Wastes in the Triangle Waste Area are diverse, ranging from tailings generated by the
Old Works (pre-1900) and Washoe Works (post-1902) smelters to municipal solid
waste and sewage sludge material. Wastes in this portion of the subarea encompass
an area of approximately 300 acres and range in thickness from less than 1 foot to
approximately 10 feet. The total volume of waste material in the Triangle Waste Area
is estimated to be approximately 1.4 million cy. Concentrations of metals in sediments
from the Triangle Waste Area are shown in Table D-7.

Wastes in the South Lime Ditch Area are contained in a 490 acre area located along
the southern perimeter of the Opportunity Ponds. The South Lime Ditch is a drainage
ditch which was constructed by the Anaconda Company to capture ground water in
the shallow alluvial aquifer and to convey storm water emanating from Smelter Hill
to the Warm Springs Ponds. Wastes were deposited in the area during a breach in the
exterior berm of the Opportunity Ponds. The thickness of waste material in the South
Lime Ditch area is estimated to range from less than 1 foot to approximately 8 feet.
The estimated volume of waste material in the South Lime Ditch area is 1.7 million cy.
Wastes in the South Lime Ditch area are identified as a potential source of ground
water contamination to the underlying alluvial aquifer. Concentrations of metals in
soils from the South Lime Ditch Area are shown in Table D-8.

Widespread areas of contaminated soil are identified in the Opportunity Ponds
Subarea resulting from deposition of smelter stack emissions and deposition of
fugitive dust emissions from large areas of waste. In some portions of the subarea,
elevated levels of metals in contaminated soils are phytotoxic to native plant species;
thus, a majority of the area with significant soil contamination is also characterized by
a poor vegetative cover. A portion of the poorly vegetated area of contaminated soils
is considered a potential loading source for metals to surface water and bed sediment
of Mill Creek. In addition, approximately 300 acres of contaminated soils in the
subarea exhibit arsenic levels greater than the Remedial Action Goal (RAG) (1,000
milligrams per kilogram [mg/kg]) identified by EPA for recreational lands.
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Ground water is contaminated in the Opportunity Ponds Subarea in portions of the
alluvial aquifer underlying the Opportunity Ponds and South Lime Ditch area. Levels
of arsenic and cadmium above the RAGs (see Section 2.5.2.2) are observed in the
alluvial aquifer underlying the Opportunity Ponds (Tables D-9 and D-10), and
elevated levels of arsenic are observed in the aquifer in the South Lime Ditch area
(Table D-10). The vertical extent of ground water contamination is limited to the
upper 10 to 25 feet of the aquifer.

Surface water resources in the Opportunity Ponds Subarea include the lower segment
of Mill Creek at the site and a drainage ditch network located in the perimeter of the
Opportunity Ponds. Surface water contamination in Mill Creek occurs on at least a
seasonal basis and includes elevated levels of total and dissolved arsenic, copper, and
lead above RAGs (see Section 2.5.3.2) identified by EPA. Potential sources of
contamination to Mill Creek include runoff of contaminated storm water from areas
of wastes and contaminated soil located in the Smelter Hill Subarea, and runoff of
contaminated storm water from poorly vegetated areas of contaminated soils located
adjacent to Mill Creek in the Opportunity Ponds Subarea. Surface water
contamination in the Opportunity Ponds drainage ditch network includes elevated
levels of total and dissolved copper and zinc above RAGs (see Section 2.5.3.2) in
ponds located east of the Opportunity Ponds D-2 cell, and elevated levels of dissolved
arsenic above the RAG in a small drainage ditch located east of the Opportunity
Ponds D-2 cell. A potential loading source of metals to surface water in this area is
runoff of storm water and snowmelt from wastes deposited outside the exterior berm
of the Opportunity Ponds D-2 cell.

Bed sediment in Mill Creek and portions of the drainage ditch network surrounding
the Opportunity Ponds is contaminated with elevated levels of metals. Potential
loading sources of metals to bed sediment of Mill Creek include runoff from areas of
contaminated soil and waste located upstream of the Opportunity Pond Subarea in
the Smelter Hill Subarea, and poorly vegetated areas of contaminated soil located
adjacent to Mill Creek in the Opportunity Ponds Subarea. Elevated levels of metals in
bed sediment in portions of the drainage ditch network are a result of loading from
tailings which are deposited outside the berm of the ponds.

2.3.2 North Opportunity Subarea

The North Opportunity Subarea is located in the northeast portion of the site. The
campus for the State of Montana Warm Springs Hospital and the rural community of
Galen are located in the North Opportunity Subarea. The current and future land uses
are residential, agricultural, and recreational/open space.

1998 Characterization

Widespread areas of contaminated soils are identified in the North Opportunity
Subarea as a result of deposition of smelter stack emissions and from fluvially-
deposited waste materials adjacent to Warm Springs Creek. Under certain site
conditions, elevated levels of metals in contaminated soils in the subarea are
phytotoxic to most native plant species, thus, a portion of the subarea is characterized
by a poor vegetative cover. Due to its erosive nature, a portion of the poorly vegetated
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area of contaminated soils is regarded as a potential loading source for metals to
surface water and bed sediment of Warm Springs Creek and Lost Creek. In addition,
approximately 320 acres of contaminated soils in the subarea exhibit arsenic levels
greater than the RAG (1,000 mg/kg) identified by EPA for recreational lands.

Wastes in the subarea are identified in a portion of the Warm Springs Creek
floodplain located near the confluence of the North Drain Ditch with Warm Springs
Creek. Tailings in this portion of the subarea cover an estimated area of 0.4 acres and
include an estimated volume of 1,116 cy of material. Additional deposits of
streamside tailings were discovered in the fall of 1997 during a creek re-naturalization
project to restore historic channels.

Surface water contamination, which includes elevated levels of total recoverable
copper, lead, and arsenic, is identified in the lower stream reach of Warm Springs
Creek during periods of high flow. Potential loading sources for metals to Warm
Springs Creek include runoff of contaminated storm water from poorly vegetated
areas of contaminated soils, and erosion of floodplain wastes. Surface water quality of
Lost Creek is relatively good in the subarea, and does not include significant levels of
total recoverable and dissolved metals.

2.3.3 South Opportunity Subarea

The South Opportunity Subarea is located in the southern portion of the site. The
rural communities of Opportunity, Crackerville, and Fairmont Hot Springs areas are
located in the South Opportunity Subarea. The current and future land uses are
residential, agricultural, and recreational / open space.

1998 Characterization

Widespread areas of contaminated soil are characterized in the South Opportunity
Subarea as a result of deposition of smelter stack emissions. Under certain conditions,
levels of metals in contaminated soils are phytotoxic to native plants, thus, a portion
of the subarea is characterized by a poor vegetative cover. The poorly vegetated areas
of contaminated soil in the subarea are identified as a potential loading source for
metals to surface water and bed sediment to Willow Creek and a portion of Yellow
Ditch. In addition, areas of contaminated soils which are presently flood irrigated on a
year-round basis are a potential source of ground water contamination to the
underlying alluvial aquifer.

Approximately 400,000 cy of wastes are characterized in the South Opportunity
Subarea. These wastes include tailings and metal laden sediment of Yellow Ditch
(120,000 cy), waste rock in railroad grade material near the Blue Lagoon (67,000 cy),
contaminated bed sediment of the Blue Lagoon (4,000 cy), and floodplain tailings
located adjacent to Willow Creek (157,000 cy). Analytical results of soil and sediment
samples collected from Yellow Ditch and the vicinity of the Blue Lagoon are shown in
Tables D-11 and D-12, respectively. Wastes in the subarea are considered a potential
source of ground water contamination to portions of the shallow alluvial aquifer.
Wastes located along Yellow Ditch and in the floodplain of Willow Creek near MW
225 are considered a potential source of contamination to surface water and bed
sediment in the subarea (Tables D-11 and D-13).
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Ground water contamination is characterized in portions of the alluvial aquifer
underlying areas of contaminated soils which are flood irrigated on a year round
basis in the vicinity of Yellow Ditch, and in portions of the aquifer underlying wastes
and contaminated soils at the Blue Lagoon. Elevated levels of arsenic above the RAG
identified by EPA are characterized in the alluvial aquifer underlying contaminated
soils which are flood irrigated (Table D-14). The depth of ground water contamination
in this portion of the aquifer is estimated to range from less than 10 feet to
approximately 30 feet. Concentrations of arsenic in the ground water adjacent to
Yellow Ditch in the MW 232 area are shown in Table D-15. Ground water
contamination in the alluvial aquifer at the Blue Lagoon includes elevated levels of
cadmium, copper, and zinc above RAGs (see Section 2.5.2.2), as listed in Table D-16.
Potential loading sources for metals to the aquifer in this area include leaching of
metals from wastes in railroad grade material, from contaminated soils, and from
contaminated sediment of the Blue Lagoon (Table D-12). The depth of ground water
contamination at the Blue Lagoon is thought to be limited to the upper 10 feet of the
aquifer.

Willow Creek is the principal stream located in the South Opportunity Subarea.
Surface water and bed sediment in Willow Creek are contaminated with metals
throughout the stream’s reach in the South Opportunity Subarea. Elevated levels of
total recoverable and dissolved arsenic, copper, and lead above the RAGs (see Section
2.5.3.2) occur in Willow Creek during seasonal periods of high flow (Table D-1).
Potential loading sources for metals to surface water and bed sediment of Willow
Creek include runoff of contaminated storm water from areas of contaminated soil,
and runoff of contaminated storm water and erosion of floodplain tailings adjacent to
Willow Creek. Contaminated surface water is also characterized in the Blue Lagoon
and the active portion of the Yellow Ditch. Surface water contamination in the Blue
Lagoon includes very high levels of copper, zinc, and cadmium above RAGs.
Potential loading sources of metals to the Blue Lagoon include transport of metals
from railroad bed material located upstream of the lagoon and transport of metals
from contaminated soils. Surface water contamination in the Yellow Ditch is limited
to elevated levels of arsenic above the RAG (see Section 2.5.3.2). Potential loading
sources for arsenic to the Yellow Ditch include runoff of contaminated storm water
and irrigation water from areas of contaminated soils, and direct contact of surface
water with contaminated sediment.

2.3.4 Old Works/Stucky Ridge

The Old Works/Stucky Ridge Subarea is located in the west portion of the site in the
area north of the town of Anaconda. This subarea includes the former Old Works
smelter location, a portion of the Deer Lodge National Forest, and a small rural
residential development located adjacent to Lost Creek. The current and future land
uses are residential, agricultural, commercial /industrial, and recreational /open
space.
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1998 Characterization

A total of 1,400,000 cy of wastes has been identified by EPA in the Old Works/Stucky
Ridge Subarea. Table D-17 lists the physical characteristics of waste and solids in this
subarea. A remedy for all wastes in the subarea was selected by EPA with completion
of the ROD for the OW/EADA OU. The Selected Remedy will allow wastes in the Old
Works area to remain in place, and it will utilize a combination of engineering
controls ranging from consolidation and grading of wastes to construction of soil
covers to promote drainage, minimize infiltration, and prevent erosion of wastes in
the Old Works/Stucky Ridge Subarea.

Widespread areas of contaminated soil resulting from deposition of smelter stack
emissions characterize the Old Works/Stucky Ridge Subarea. Under certain
conditions, metal levels in surface soils in these areas are phytotoxic to most native
plant species. As a result, these areas are susceptible to high rates of erosion due to
their steep topography (>10 percent slope) and poor vegetative cover. A management
strategy for containment of storm water emanating from areas of contaminated soil
and waste located near the Upper and Lower Works on Stucky Ridge is included in
the OW/EADA OU ROD (EPA and DEQ 1994). Sedimentation ponds will be used to
contain storm water runoff in this portion of the subarea.

Ground water contamination is characterized in portions of the bedrock and alluvial
aquifers in the subarea. Elevated levels of arsenic above the RAG (see Section 2.5.2.2)
identified by EPA are characterized in a portion of the bedrock aquifer underlying
areas of contaminated soil on Stucky Ridge (Table D-18). The depth of ground water
contamination in this portion of the subarea is not known, but is thought to be limited
to the upper 115 feet of the aquifer In addition, elevated levels of cadmium, copper,
and zinc above RAGs are characterized in a portion of the alluvial aquifer underlying
waste left in place in the Old Works area, and in the area downgradient of the Red
Sands in the vicinity of the Arbiter Plant and Drag Strip (Tables D-19). Potential
loading sources include leaching of metals from wastes in the Old Works area and
from contaminated soils and/ or wastes in the vicinity of the former Arbiter Plant and
Drag Strip (Table D-20).

Contamination of surface water and bed sediment is characterized in the subarea in
Warm Springs Creek, and on an occasional basis in surface water of Lost Creek.
Elevated levels of total recoverable copper and lead in surface water of Warm Springs
Creek exceed RAGs during seasonal periods of high flow, while levels of total
recoverable copper in surface water of Lost Creek are above RAGs on an occasional
basis in the subarea subarea (Table D-1). Potential loading sources for copper and/or
lead to surface water and bed sediment of Warm Springs Creek and Lost Creek
include runoff of contaminated storm water from areas of wastes and contaminated
soils located adjacent to Warm Springs Creek, and runoff of contaminated storm
water from contaminated soils located adjacent to Lost Creek.

2.3.5 Smelter Hill Subarea

The Smelter Hill Subarea is located in the southwest portion of the site and includes
the location of the former Washoe Smelter, a portion of the State of Montana Mount
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Haggin Wildlife Management Area and a rural residential development located in the
Aspen Hills Area. The current and future land uses are residential, agricultural,
commercial/industrial, and recreational /open space.

1998 Characterization

Widespread soil contamination is identified in the Smelter Hill Subarea. Elevated
levels of arsenic in soils in a portion of the Smelter Hill Subarea are above the RAG for
recreational land-use areas (1,000 mg/kg). Volumes of soil with arsenic
concentrations greater than the RAG in the Smelter Hill Subarea are shown in Table
D-21. Deposition of historic smelter stack emissions is the primary source of highly
elevated concentrations of arsenic, cadmium, copper, lead, and zinc in surface soils.
Areas of soil contamination located adjacent to the Mill Creek floodplain are
considered a primary source for metal loading to surface water and bed sediment of
Mill Creek. Highly elevated arsenic concentrations in soils, and mixed soils and waste
in portions of Nazer Gulch, Slag Gulch, and Walker Gulch, are considered to be
source areas for elevated levels of arsenic characterized in surface water flow
emanating from these drainages to the East Anaconda Yard. In addition, elevated
levels of arsenic in soils in the subarea are identified as the primary source of
widespread but relatively shallow ground water contamination in the underlying
bedrock aquifer.

Wastes identified in the Smelter Hill Subarea include buried wastes in the Disturbed
Area of Smelter Hill, the Anaconda Ponds, the Main Granulated Slag Pile, buried
wastes in the East Anaconda Yard, West Stack Slag, and debris located in Nazer
Gulch. The results of chemical and x-ray fluorescence analyses for slag samples are
shown in Tables D-22 and D-23, respectively. Statistical summaries of metals
concentrations and physical and chemical parameters for non-reclaimed soil samples
in the Disturbed Area of Smelter Hill, tailings in the Anaconda Ponds, soil in the
Handling, Process, and Storage (HPS) Area of the East Anaconda Yard, soil in the
Disturbed Area of East Anaconda Yard, non-reclaimed soil samples from the Primary
HPS Area of Smelter Hill, soil in the stack area of Smelter Hill, and the Loop Track
Railroad Beds are shown in Tables D-24 through D-31, respectively. The estimated
volume of wastes in the subarea is approximately 125,436,000 cy. A portion of the
wastes contained in the Disturbed Area of Smelter Hill and the exterior berm of the
Anaconda Ponds have been reclaimed with a cover of clean soil and vegetation.
Statistical summaries of metals concentrations in reclaimed soil samples in the
Disturbed Area and Primary HPS Area of the Smelter Hill Subarea are shown in
Tables D-32 and D-33, respectively. Pore water quality results for wastes in the
Smelter Hill Subarea are shown in Tables D-34 and D-35.

Elevated concentrations of arsenic above the RAG are identified in a portion of the
bedrock aquifer underlying the Disturbed Area of Smelter Hill and underlying
widespread areas of contaminated soils in the subarea (Tables D-36 through D-38).
Elevated levels of cadmium above the RAG for cadmium are also observed in
portions of the bedrock aquifer underlying the Disturbed Area of Smelter Hill (Tables
D-36 through D-38). The approximate depth of ground water contamination in the
bedrock aquifer ranges from approximately 115 feet below the top of the aquifer
underlying portions of the Disturbed Area to approximately 10 feet underlying areas
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of contaminated soils. Potential loading sources of arsenic and cadmium to the
bedrock aquifer include leaching of arsenic and cadmium from buried wastes in the
Disturbed Area of Smelter Hill and leaching of arsenic from widespread areas of
contaminated soils.

The alluvial aquifer underlies a majority of the subarea surrounding Smelter Hill,
including the East Anaconda Yard, the Main Granulated Slag Pile, the Anaconda
Ponds, a portion of the Disturbed Area located at the base of Smelter Hill, and a
portion of the Mill Creek valley. Elevated concentrations of arsenic above the RAG
have been delineated or are inferred in a portion of the alluvial aquifer underlying the
East Anaconda Yard, Main Granulated Slag, and Anaconda Ponds (Tables D-36 and
D-37). The vertical extent of ground water contamination in the alluvial aquifer is
limited to the upper 10 to 20 feet of the aquifer. Potential sources of arsenic in the
shallow alluvial aquifer include recharge of the alluvial aquifer from contaminated
ground water in the surrounding bedrock aquifer; leaching of arsenic from buried
wastes located in the East Anaconda Yard, Main Granulated Slag area, and Anaconda
Ponds; and recharge of the aquifer by infiltration of contaminated storm water
discharging from drainages located on Smelter Hill.

Mill Creek and its associated tributaries, including Cabbage Gulch, and drainages
located on Smelter Hill are the primary surface water features identified in the
Smelter Hill Subarea. Levels of total and dissolved arsenic in surface water are above
the RAG throughout the reach of Mill Creek located in the Smelter Hill Subarea.
Levels of total and dissolved copper and lead in surface water are also above the RAG
on at least a seasonal basis (spring runoff conditions) in the stream reach of Mill Creek
located in the subarea. Potential loading sources for metals to surface water of upper
Mill Creek include runoff of contaminated storm water and snowmelt from areas of
waste and contaminated soils located in portions of the Smelter Hill Subarea, and
arsenic loading from discharge of contaminated ground water to tributaries of Mill
Creek such as Cabbage Gulch, Joyner Gulch, Lost Horse Creek, Lapilli Creek, Clear
Creek, and Muddy Creek.

2.4 Summary of Human Health and
Environmental Risk

Section 6 of the 1998 ROD provides a summary of the risk to human health and the
environment. Five primary COCs have been identified at the site: arsenic, cadmium,
copper, lead, and zinc. Three primary sources of contamination are generally present
at ARWW&S OU: soils impacted by historic aerial emission deposition,
tailings/waste piles, and contaminated ground water.

2.4.1 Human Health Risk

The Baseline Human Health Risk Assessment (EPA 1996Db) for the site addressed OU
at the site that had not been previously addressed, including the Community Soils OU
in Anaconda and a large surrounding area. This assessment is the last comprehensive
risk assessment developed for the site, and forms the basis for current target clean-up
levels being used to guide continuing site remediation.

13
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The risk assessment evaluated a variety of possible exposure scenarios, and
developed risk-based screening levels for arsenic for residential, agricultural,
commercial, and recreational (dirt bike riders and swimmers) scenarios. No
quantitative clean-up targets were established in records of decision for the site for
surface water. All quantitative clean-up targets are thus for soils in and around
Anaconda.

To evaluate the residential soils pathway, the risk assessment used data on surface
soils and dust collected by Bornschein in 1992 and 1994. These data were focused on
arsenic, but substantial data for cadmium, copper, lead, and zinc in soil were also
collected. Arsenic and lead were selected as contaminants of potential concern and
were evaluated quantitatively in the risk assessment. Risks from lead were
determined in the risk assessment to be within EPA’s acceptable range even for young
children in residential situations. Risks due to arsenic in soils and indoor dust were
deemed unacceptable, and therefore arsenic was identified as the sole COC.
Reevaluations of potential risk regarding arsenic in soils, and evaluations of potential
risk to lead exposure in soils and dust are currently ongoing under the Community
Soils OU. Any changes to the remedy due to these evaluations would be set forth in a
future Community Soils OU ROD Amendment.

2.4.2 Ecological Risk

The ecological risk assessment for the Site (Final Baseline Ecological Risk Assessment,
Anaconda Regional Water, Waste, and Soils OU, Anaconda Smelter NPL Site,
Anaconda, Montana, October 1997 prepared by CDM Federal Programs Corporation
[CDM)]) focused on identification of areas of potential phytotoxicity. This focus was
intended to allow for identification of areas within the Site that might require
revegetation. The assessment utilized a comprehensive plant stress analysis based on
the primary plant growth characteristics of the soil system. Threats to wildlife from
COCs in soil, drinking water, and forage were also evaluated, along with threats to
aquatic fauna in surface water at the Site. The 2002 biomonitoring study (IEHH/TTU
2002) quantified COC exposure and effects in wildlife inhabiting non-remediated and
remediated areas on the Anaconda Smelter NPL Site. That study quantified the level
of exposure and effects, and resultant risk, to wildlife inhabiting the site and
evaluated the nature of changes in metal and arsenic disposition, and the resulting
effects, that occur in wildlife following the implementation of remedial options on the
site.

The ecological risk assessment identified the following exposure pathways as those of
concern:

m  Terrestrial plants exposed to soil (uptake)
m  Aquatic plants exposed to sediments (uptake)

m  Aquatic organisms exposed to contaminants in surface water and sediments
(uptake and direct contact)

m  Herbivores exposed to contaminated plants via ingestion and incidentally
exposed to soil via ingestion
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Wildlife exposed to contaminants in surface water via drinking
Insects exposed to plants via ingestion

Top predators exposed to contaminants in avian and mammalian prey via
ingestion

2.5 Summary of 1998 Selected Remedy

The 1998 selected remedy for the ARWW&S OU was comprised of several remedies
for the waste media types found throughout the OU. The major components of these
remedies are described below.

2.5.1 Soils and Waste Materials

The remedial requirements for soils and waste materials identified in the 1998 ROD
are as follow:

Reduction of surficial arsenic concentrations to below the designated action levels
of 250 parts per million (ppm) for residential use, 500 ppm for
commercial/industrial use, and 1,000 ppm for recreational /open
space/agricultural use, through a combination of soil cover or in situ treatment.

Reclamation of the soils and waste area contamination by establishing vegetation
capable of minimizing transport of COCs to ground water and windborne and
surface water erosion of the contaminated soils and waste areas. This vegetation
will also provide habitat consistent with surrounding and designated land uses.

Partial removal of waste materials followed by soil cover and revegetation for
areas adjacent to streams. Removed material will be placed within designated
WMAs.

2.5.1.1 Remedial Action Objectives (RAO)
The following RAO apply to soils and waste materials:

Provide a permanent and effective vegetative/soil cover over waste and highly
contaminated soil material to prevent direct contact with elevated arsenic
concentrations , thus minimizing the potential risk of human exposure;

Minimize surface water percolation and COC transport to ground water in order
to prevent further migration of the plume;

Minimize surface water erosion and COC transport to surface water in order to
meet water quality ARARs as outlined in Appendix A;

Minimize wind erosion and movement of COCs onto adjacent lands, thus
preventing risk of human and wildlife exposure above risk-based levels, and
prevent non-attainment of air quality ARARs as outlined in Appendix A;

Reduce COC levels in waste and highly contaminated soils in order to allow re-
establishment of vegetation, thus reducing risk to upland terrestrial wildlife and
allow re-establishment of wildlife habitat;

Allow final closure of waste areas to be compatible with the existing and
anticipated future land use with minimal future maintenance activities; and

15
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Meet State of Montana selective mine closure reclamation ARARs and other
ARARs.

25.1.2 RAG

Based on the Baseline Human Health Risk Assessment (EPA 1996), and consistent
with other assessments developed previously for other OUs, arsenic action levels
were selected based on technical and risk management considerations as follows:

Land Use Designation Media Concentration Risk
Residential Soil and Waste 250 ppm 8E-05
Commercial/Industrial Soil and Waste 500 ppm 4E-05
Recreational Soil and Waste 1,000 ppm 4E-05
Agricultural Soil only 1,000 ppm 1E-04
Steep Slope/Open Space Soil only 2,500 ppm 1E-05

2.5.2 Ground Water

The remedial requirements for ground water identified in the 1998 ROD are as follow:

For alluvial aquifers underlying portions of the Old Works and South
Opportunity Subareas, clean-up to applicable State of Montana water quality
standards through use of soil covers and removal of sources (surface water) to
ground water contamination and natural attenuation.

For the bedrock aquifers and a portion of the alluvial aquifer in the Old
Works/Stucky Ridge and Smelter Hill Subareas, waiver of the applicable ground
water standard. The aquifers underlying these subareas cannot be cost effectively
cleaned up through reclamation, soil cover, or removal of the sources (wastes,
soils, and tailings) of the ground water contamination. Reclamation of soils and
waste source areas with revegetation is required, which will contribute to
minimizing arsenic and cadmium movement into the aquifers.

For portions of the valley alluvial aquifers underneath the Old Works/Stucky
Ridge, Smelter Hill, and Opportunity Ponds Subareas where ground water is
underlying waste-left-in-place, points-of-compliance (POC) monitoring to ensure
contamination is contained at the perimeter boundary of the designated WMA.
Should POC monitoring show a spread of contaminants beyond the boundary of a
WMA, institute treatment options for the ground water where practicable.

2521 RAO

The RAO for ground water are as follows:

EPA and DEQ expect to return usable ground waters to their beneficial uses
wherever practicable through achievement of the RAG, within a time frame that is
reasonable given the particular circumstances of the site. When restoration of
ground water to beneficial uses is not practicable (within WMAs and TI zones),
EPA and DEQ will prevent further migration of the plume, prevent exposure to
the contaminated ground water, and further reduce risk by minimizing transport
of COCs to the bedrock and alluvial aquifers.

2522 RAG
The 1998 ROD identified the following RAG for ground water:
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m  RAG for cleanup of contaminants in ground water and protection of ground water
resources within the ARWW&S OU are established based on the applicable State
of Montana numeric water quality standards set forth in Circular WQB-7 (Note
that since the 1998 ROD, DEQ has renamed the WQB-7 circular as DEQ-7). The
COCs and their associated 1998 standards are listed below.

COC WOB-7 Standard*
Arsenic 18 pg/L
Beryllium 4 ug/L
Cadmium 5pug/L
Copper 1,000 pg/L
Lead 15 pg/L
Zinc 5,000 pg/L

*WQB-7 standards for metals in ground water are based on the dissolved metals portion of the sample.

2.5.3 Surface Water

The remedial requirements for surface water identified in the 1998 ROD are as follow:

m  Reclamation of contaminated soils and engineered storm water management
options to control overland runoff into surface waters.

m  Selective source removal and stream bank stabilization to minimize transport of
COCs from fluvially deposited tailings into surface waters. Removed material will
be place within a designated WMA.

2531 RAO
The RAO for ground water are as follows:

m  Minimize source contamination to surface waters that would result in exceedances
of State of Montana water quality standards.

m  Return surface water to its beneficial use by reducing loading sources of COCs.

25.3.2 RAG
The 1998 ROD identified the following RAG for surface water:

m  RAG for protection of surface waters within the ARWW&S OU are established
based on applicable State of Montana numeric water quality standards set forth in
Circular WQB-7 which are protective of human health and aquatic life. The COCs
and their associated standards are listed below. Cadmium, copper, lead, and zinc
are calculated at a hardness of 100 mg/L CaCOs equivalent. Measurements and
compliance of the COCs will be for total recoverable concentrations.

COC Standard
Arsenic 18 ug/L

Cadmium 1.1 pg/L
Copper 12 ug/L

Iron 300 ug/L
Lead 32ug/L
Zinc 100 pg/L

17
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2.5.4 Institutional Controls (ICs) and Operations and
Maintenance (O&M)

Remedial requirements for ICs and operations and maintenance established in the
1998 ROD are as follows:

m  The remedy will employ ICs and long-term O&M for the OU to ensure monitoring
and repair of implemented actions. These actions will be coordinated through
development of an ICs Plan and O&M Plan and will allow for communication
with local government and private citizens. The plans will function as a tracking
system for the agencies and describe and plan for potential future land use
changes.

m  The remedy called for a fully-funded ICs program at the local government level.
The Anaconda-Deer Lodge County (ADLC) government will be responsible for
on-going oversight of O&M in the OW/EADA OU, implementation of a county-
wide development permit system (DPS), and provision of public information and
outreach through a Community Protective Measures program (CPMP).

m In addition, the remedy will bring closure to previous response actions within the
site that are already implemented, such as the Flue Dust remedy or the Old Works
remedy, primarily through long term O&M for some or all of those actions which
are integrated into this remedy.

2.5.5 RD/RA Management

The ARWW&S OU encompasses a very large area and RA was slated for
approximately 20,000 acres in the ROD. The size of the OU and the focus on land
reclamation as the key remedy required management tools during RD/RA activities
to help direct, prioritize, and sequence response actions and allow for changing
community interests. As envisioned in the ROD, management of the OU can be
accomplished with the following elements:

m Site management plan (SMP) - The SMP will provide a framework for future
RD/RA activities and will incorporate remedial unit designations and sequencing
criteria for the RD/RA actions.

m  Historic preservation and mitigation plan - Final implementation of the Regional
Historic Preservation Programmatic Agreement will be accomplished. Separate
agreements to address tribal cultural resources will be included.

m  Wetlands mitigation - Assessment and mitigation of impacts to wetlands from
implementation of the remedy and communications with the United States Fish
and Wildlife Service (USF&WS) will be coordinated.

The selected remedy would achieve reduction of risk to human health and the
environment through the following;:

m  Preventing human ingestion of, inhalation of dust from, or direct contact with,
contaminated soil and/or waste media where such ingestion or contact would
pose an unacceptable health risk for the designated land use.
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m  Stabilization of contaminated soil and waste material against wind and surface
erosion.

m  Minimizing transport of contaminants to ground water and surface water
receptors.

19
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Selected Remedy

The basis for the revisions to the Selected Remedy identified in the 1998 ARWW &S
OU ROD are twofold: (1) fundamental changes resulting from the Agencies” decision
to waive the arsenic human health standard in certain ground and surface waters at
the site, based on the arsenic human health standard of 10 pg/L, which has resulted
in expanded and new TI Zones; and (2) additional design investigations and work
completed which has led to better site characterization and subsequent changes to the
1998 Selected Remedy. The first basis results in fundamental changes to the 1998
ROD, while the second basis results in significant changes to the 1998 ROD.

3.1 ARAR Changes

Based on protectiveness of ARARs, this ROD Amendment changes the human health
standards for arsenic and zinc in ground and surface water, and the aquatic standards
for cadmium, copper, and lead in surface water. This amendment also waives the
arsenic human health standard in certain ground and surface waters at the site. The
waiver of the arsenic human health standard in certain areas of the site is the only
fundamental change to the selected remedy related to changes of the contaminant-
specific standards. The contaminant specific ARAR changes since the 1998 ARWW&S
OU ROD was issued are summarized in Table 3-1, which identifies the revised

RAG/ performance standards for surface water and ground water. Other than the
changes noted in Table 3-1, there are no changes to the RAG set forth in the 1998
ROD. An updated ARARs analysis is provided in Appendix A.

20
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Table 3-1. Revised RAG/Performance Standards for Water Quality. Anaconda Regional Water, Waste & Soils OU.
ROD Amendment, September 2011

Surface Water Groundwater
State® State® Federal @
MCL, MCLG, or
Aquatic Life - Aquatic Life - Human Health Human Health Action Level

Compound Acute (ug/L) Chronic (ug/L) Standard (ug/L) Standard (ug/L) (ng/L)
Arsenic 340 150 10° 10° 10°
Beryllium None None 4 4 4
Cadmium 2.13 0.27 5 5 5
Copper 14 9.33 1,000 1,000 1300°
Iron None 1,000 300 N/A N/A
Lead 81.65 3.18 15 15 15°
Zinc 120 110 2000 2000 N/A

Shaded cells indicate standards changed from the 1998 ROD. See discussion in Appendix A, Introduction.

Note: Hardness-dependent values (cadmium, copper, lead, and zinc) are adjusted for a hardness of 100 mg/L as CaCO°.

a - This standard is waived for surface water and ground water within Tl Zones as identified in this ROD Amendment. The
Aquatic Life - Acute standard and the Aquatic Life - Chronic standard remain ARARs and performance standards for surface
water Tl reaches.

b - Indicates value is an action level as defined under the copper and lead rule.

1. Revised standards from Montana Numeric Water Quality Standards - Circular DEQ-7. August 2010.
http://deq.mt.gov/wginfo/Standards/default.mcpx Remaining standards from Montana Numeric Water Quality Standards -
Circular WQB-7. December 1995.

2. National Primary Drinking Water Regulations; U.S. Environmental Protection Agency;
http://www.epa.gov/safewater/contaminants/index.html; for maximum concentration limit (MCLs), see 40 C.F.R. Parts 141 and
142.

3.2 Revised Ground Water and Surface Water
Areas of Concern

The 1998 ROD identified ground water areas of concern based on the existing arsenic
RAG and site characterization at the time. Lowering the arsenic standard
concentration to 10 ng/L has resulted in a significant increase in the size of the
contaminant plume. In addition to the change in the standard, additional site
characterization data collected during RD has resulted in better definition of areas of
contamination. These investigations include spring and seep sampling in the uplands
and wetland areas, installation of monitoring wells in the bedrock aquifer TI zone and
around the waste management areas, and installation of piezometers in alluvial
aquifer areas of concern. Figure 3-1 compares the new ground water area of concern
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to the areas identified in the 1998 ROD.

The 1998 ROD identified surface water (stream reach) areas of concern. These reaches
were identified based on arsenic concentrations exceeding the 1998 human health
quality standard of 18 mg/L, and copper exceedance of aquatic life criteria in areas
impacted by uplands storm water runoff or erosion of fluvially-deposited tailings.
Additional sampling of surface water during RD, together with the new arsenic
human health standard, has led to the identification of a surface water area of concern
based on exceedances of the human health standard. Figure 3-2 displays the new
arsenic exceedance-based surface water area of concern in addition to the areas
identified in the 1998 ROD.

3.3 Clarification of WMA Designation

The Selected Remedy presented in the 1998 ROD identified two categories of wastes
at the ARWW&S OU: waste management areas and miscellaneous waste material.
Under this ROD amendment, the two WLIP areas are merged into waste management
areas, as these areas are each adjacent to waste management areas. This results in the
Old Works WMA and Old Works Wastes Left-In-Place being merged into a larger Old
Works WMA, and the Smelter Hill WMA, Opportunity Ponds WMA, and the
Triangle Wastes Left in Place being merged into a Smelter Hill/ Opportunity Ponds
WMA. The preamble to the NCP states that that remediation levels should generally
be attained throughout the contaminated plume, or at and beyond the edge of the
waste management area, when the waste is left in place. See 55 Fed. Reg. 8666, 8713,
8753 (March 8, 1990). RAO for the WMAs will apply to these wastes-left in-place.
Specifically, the human health standard will not be required to be met beneath the
WMAs. The ground water remedy remains unaffected beyond the new WMA
Boundaries. Data show the continuation of the ground water plume beneath the
wastes and beyond.

3.4 Modification of WMA Boundaries

The changes result in the Old Works WMA and Old Works Wastes Left-In-Place
being merged into a larger Old Works WMA; and the Triangle Waste area being
merged into the Opportunity Ponds WMA. Additional modifications to the WMA
boundaries include adding the West Stack Slag to the Smelter Hill WMA and the
merging of the Smelter Hill WMA and Opportunity Ponds WMA into one WMA.
Rationale for these further changes is set forth below in Sections 4.1 and 8.1. Figure 3-3
compares the new WMA designations to the WMAs identified in the 1998 ROD.

3.5 Revised Soils Area of Concern

Since the 1998 ROD, data collection and LRES evaluations have resulted in a final
delineation of Land Reclamation Evaluation System (LRES) polygons during RD.
These polygons define the extent of soil remediation at the ARWW&S OU. In addition
to the delineated LRES polygons, an alternative remedy has been selected for certain
high arsenic areas (HAA) (> 1,000 mg/kg) where arsenic soil concentrations will not
be reduced below 1,000 mg/kg due to inaccessibility or environmental concerns.
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Figure 3-4 shows the 1998 LRES polygons and the 2011 ROD Amendment soils area of
concern. As shown on Figure 3-4, new soil areas of concern were identified in the
West Galen area, and near Silver Bow Creek outside of the Streamside Tailings OU of
the Silver Bow Creek/Butte Area NPL Site boundary. RDU 9 Silver Bow Creek Fluvial
Tailings is discussed in Section 6, while the West Galen Expansion Area is discussed
in Section 7. HA As delineated in the Dutchman and Smelter Hill areas are discussed
in Sections 5 and 8, respectively.

23
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Section 4 Significant Changes to the
Opportunity Ponds Subarea Remedy

The significant changes to the 1998 Selected Remedy for the Opportunity Ponds Area
are the modification of the Opportunity Ponds WMA boundary, implementation of a
ground water arsenic plume containment strategy along a portion of the eastern toe of
the Opportunity Ponds, and moving the ground water POC.

4.1 Modification of WMA Boundary (Significant
Change)

The Opportunity Ponds WMA lies entirely within the Opportunity Ponds Subarea.
Miscellaneous wastes identified in the 1998 ROD are the Triangle Waste Area and the
Toe Wastes. Toe Wastes have been removed and consolidated into the WMA, as
required by the ROD. The 1998 ROD allowed the Triangle Waste to be left in place
and covered. This ROD Amendment incorporates the Triangle Wastes into the
Opportunity Ponds WMA.

Construction at Triangle Waste Area began in 2002. An industrial cover was placed
over approximately 230 acres to facilitate future industrial development. A final
vegetative soil cover was placed over the “view shed” areas along Montana
Highways 1 and 48. During RD, 40 test pits were excavated along the northern
portion of the Triangle Waste Area to determine the edge of wastes, which
determined the extent of capping. The extent of soil cover construction over mining
wastes determined the WMA boundary in this area, as shown on Figure 4-1.
Construction has been completed at the Triangle Waste Area which is documented in
the Draft Final Opportunity Ponds RDU 8 Triangle Waste Area RA Construction
Completion Report (Atlantic Richfield 2005a).

This ROD Amendment incorporates the Triangle Waste Area into the Opportunity
Ponds WMA. Inclusion of the Triangle Waste Area into the Opportunity Ponds WMA
leads to a merger of the Smelter Hill and Opportunity Ponds WMAs into one WMA,
the Smelter Hill/ Opportunity Ponds WMA. Figure 4-1 shows the revised
Opportunity Ponds WMA boundary compared to the 1998 boundary, and new
ground water POC.

4.2 Implementation of Ground Water
Containment Remedy (Significant Change)

The 1998 ROD identified existing monitoring wells along the eastern dike face of the
Opportunity Ponds tailings impoundment as ground water POCs for the WMA. As
part of the RD for the closure of the WMA, Atlantic Richfield initiated several data
investigations at the toe of the Opportunity Ponds to characterize current ground
water, surface water, soil, and wetland conditions. Analyses of these data led Atlantic
Richfield to propose constructing a Ground Water/Surface Water Management
System (GWSWMS) along a section of the D-cell dike to passively treat impacted
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waters exiting the WMA. This ground water plume containment system is within the
modified WMA boundary. This ROD Amendment incorporates the GWSWMS. The
GWSWMS has been constructed, and currently is undergoing shakedown before
being declared operational.

The ROD required an analysis of contingency measures in the event that ground
water POC are violated. This GWSWMS effectively implements the contingency
identified in the 1998 ROD. In the event that POCs are triggered during future
monitoring, further evaluations will consider modifications to the GWSWMS as one
of the potential corrective measures.

4.3 Modification of Ground Water POC
(Significant Change)

New ground water POC are identified as a result of the WMA boundary revisions
and RA construction (several POC wells identified in the 1998 ROD were abandoned
during the construction of GWSWMS). Most of these monitoring wells have been
constructed; however, several wells will require installation east of the Opportunity
Ponds WMA after RA construction (wells yet to be constructed are designated as
“NW”). New monitoring locations for the GWSWMS have been located as close to the
GWSWMS edge as possible.

With the merging of the Smelter Hill and Opportunity Ponds WMAs, several POC

wells have been removed from the toe of the Anaconda Ponds. Due to the potential
for contaminant plume migration cross-gradient from the ponds, several new POC
well locations are also added north and south of the combined Smelter

Hill/ Opportunity Ponds WMA. This was a community concern.

4.3.1 Remedial Requirements

Remedial requirements for ground water containment at the Smelter
Hill/ Opportunity Ponds WMA identified in the 1998 ROD are unchanged. The
Smelter Hill/ Opportunity Ponds ground water POCs are shown on Figure 4-1.

Ground Water POCs: Downgradient point at toe of Opportunity Ponds Cells D1 and
D2 as monitored at monitoring Opportunity Ponds toe/flank: NW-1-OPd, NW-1-OPs,
NW-2-OPd, NW-2-OPs, NW-3-OPd, NW-3-OPs, NW-4-OPd, NW-4-OPs, MW-216,
MW-26, MW-26M, MW-10R/NW-5s, MW-212, MW-214. Triangle Waste Area - MW-
256.
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Section 5 Fundamental and Significant
Changes to the North Opportunity Subarea
Remedy

The fundamental change to the North Opportunity Subarea remedy identified in this
ROD Amendment is the designation of a ground water and surface water TI zone for
the arsenic human health standard in the Dutchman area. Significant changes to the
North Opportunity Subarea remedy are the designation of the Dutchman HAA, and
additional waste delineation along Warm Springs Creek. A discussion of these
changes is provided in this section.

5.1 Designated Dutchman HAA (Significant
Change)

The 1998 ARWW&S OU ROD had identified the potential for leaving soils in place
that have arsenic concentrations exceeding the recreation/open space/agricultural
cleanup level of 1,000 mg/kg.

Several soil sampling investigations have been completed in a large wetland area in
the vicinity of Dutchman Creek (the Dutchman Creek area). They include the
ARW&W OU remedial investigation (ARCO 1996), outer boundary investigation
(Reclamation Research Unit [RRU] Dutchman Creek soil sampling (RRU 2001), and
Dutchman Creek High Arsenic Area soil sampling (Atlantic Richfield 2004b) data.
Descriptive statistics summarizing these data are as follows:

Table 5-1. Soil Sampling Descriptive Statistics - Dutchman Creek HAA

Constituent Depth Number Max Min Mean Std Dev
. 0-2 47 3030 117| 924.19 653.02
Arsenic
2-10 24 2780 80| 517.13 622.90
. 0-2 47 53 3.8 18.77 13.99
Cadmium
2-10 24 36 4.0 8.46 7.76
0-2 47 6790 272( 1975.09 1351.18
Copper
2-10 24 7200 112) 1388.42 1832.12
Lead 0-2 47 1750 70| 491.89 366.93
2-10 24 1490 33| 225.88 320.83
Zinc 0-2 47 5030 190| 1719.47 1269.56
2-10 24 3480 89| 755.88 900.92

As indicated by these data , the Dutchman Creek area is considered to be generally
highly contaminated, yet where subsurface water is available to plants, the areas are
well vegetated. Brown and white surface salts were observed across most of the
western portion of the Dutchman Creek area. Although the Dutchman Creek Project
Area, especially the western portion, is considered to be highly contaminated, there is
little expression of this contamination in the dominant vegetation community. This
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condition of elevated arsenic and metals in soils without visual signs of ecological
dysfunction is found consistently in the subirrigated areas of the project area. To the
west of the Dutchman Creek area, where subsurface water is less available to the
plants, the vegetation becomes much sparser, and bare soil is evident. For the most
part, these sparsely vegetated and barren areas have been incorporated into North
Opportunity RD, and are mostly beyond the Dutchman Creek wetland area.

This ROD Amendment designates the Dutchman HAA as shown in Figure 5-1. This
area is generally located by an area bounded by Lost Creek to the north, near the
community of Warm Springs to the east, Warm Springs Creek to the south, and the
ADLC airport to the west. Land use in this area includes agriculture, grazing, open
space wildlife habitat, and recreational uses such as bird watching and hunting. Three
streams traverse the area from southwest to northeast (Lost Creek, Dutchman Creek,
and Warm Springs Creek) along with numerous smaller springs or seeps. The
Dutchman HAA is a well vegetated wetland that includes a highly functional
ecosystem. There are soils that exceed the ARWW&S OU recreational / open
space/agricultural action level of 1000 mg/kg arsenic (RRU 2001, Atlantic Richfield
2004b). Because of the ameliorating effects of shallow ground water and abundant
surface water resources, the Dutchman HAA is well-vegetated despite high arsenic
concentrations in the shallow soil.

A risk calculation similar to that performed for the Smelter Hill HAA was conducted
for the Dutchman HAA, and is attached to the Draft Final Dutchman HAA Final
Design Report (CDM 2008). EPA has analyzed the potential risk to adult and child
users of a proposed Dutchman Wildlife Management Area, and concludes that given
the limited time that would be spent by users of the area, and the well-vegetated
condition, the alternative cleanup level of 2,500 mg/kg applied to the Smelter Hill
HAA would also be protective in the Dutchman HAA.

5.1.1 Remedial Requirements

A HAA is an area that exceeds the 1,000 mg/kg arsenic cleanup standard for
recreational / open space/agricultural land use, but will not be remediated due to
existing well-vegetated conditions or steep slopes that pose safety concerns. The
following remedial requirements apply to HAA:

m  Vehicular access by the public will be prohibited. Vehicular traffic will be limited
to authorized monitoring and maintenance personnel. Fences, gates, signs, and
other constructed controls will be used to maintain vehicle restrictions. Public
access roads and parking areas will receive an engineered cover (gravel, asphalt,
etc.) to minimize the potential for vehicles to track contaminated mud and thus
increase exposure to contaminated soil.

m  Development of ground water resources is prohibited, unless it can be
demonstrated that proposed actions will not increase or expand the existing
ground water contaminant plume.

m  Future residential or commercial development in the project area is prohibited,
unless the area is cleaned up to meet the appropriate action level.
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It is expected that the Dutchman HAA will be incorporated into a wildlife
management area that will be used by the public. A management plan shall be
developed and implemented for the area should this occur. The Dutchman
management plan will include best management practices (BMPs) to reduce public
exposure to arsenic-contaminated soils, including access road and parking area
requirements and informational signs regarding arsenic contamination. Vegetation,
surface water, and ground water monitoring will continue to be required.

5.2 Modification of the Warm Springs Creek
Remedy (Significant Change)

Although the 1998 ROD required that the erosion of fluvially-deposited tailings be
minimized through selective removal and stream stabilization, only 1,200 cy of
tailings, at the RSN Johnson Ranch, were identified for removal. Several RD
investigations, including 1999 base and high flow synoptic surface water sampling,
Riparian Evaluation System evaluations of streambank condition, and extensive

soil/ waste sampling conducted in 2001, 2004 and 2005 have led to RAs now being
required in two specific areas along Warm Springs Creek (the Section 32 area, and the
Guchanour/Johnson Ranches area).

This ROD Amendment includes the two specific Warm Springs Creek areas shown on
Figure 5-1. Since the 2005 investigations in the Section 32 area, Atlantic Richfield has
completed waste removal in the Warm Springs Creek floodplain under the North
Opportunity RA. Approximately 100,000 cy of soil and soil/ waste mixed material
were removed and transported to the Opportunity Ponds WMA in 2009 and 2010 for
disposal. The underlying soil has been treated, amended, seeded, and fertilized. This
completed waste removal leaves only minor amounts of waste removal along the
stream corridor for the Section 32 reach.

Design elements for Warm Springs Creek Floodplain include the removal of wastes
and soils/waste mixtures from the floodplain, transport of these contaminated
materials to the Opportunity Ponds WMA for disposal, streambank stabilization,
treatment, and backfill, if necessary, of the waste removal areas. An estimated 40,000
cubic yards of soil/waste removal is identified for Lower Warm Springs Creek project
area within the area shown in Figure 5-1.

5.3 North Opportunity Ground Water/Surface
Water T1 Waiver Decision (Fundamental
Change)

This section presents the analysis for the fundamental change to the ground water
and surface water remedy for the North Opportunity Ground Water/Surface Water
Area of Concern, including remedial alternatives analyzed, and a detailed evaluation
of those alternatives with respect to nine evaluation criteria required by the NCP.
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5.3.1 North Opportunity Ground Water/Surface Water Area of
Concern

The North Opportunity Ground Water/ Surface Water Area of Concern is a well
vegetated subirrigated area, with the USF&WS estimating 2,270 acres of palustrine
wetlands, the largest wetland complex in the upper Clark Fork River basin (USF&WS
2005). Its principal drainage is Dutchman Creek, which flows into Lost Creek. Lost
Creek exits the ARWW&S OU boundary at Interstate 90, where it enters the Clark
Fork River OU of the Milltown Reservoir/Clark Fork River NPL Site and eventually
discharges into the Clark Fork River.

Surface water exceedances of the arsenic human health standard in samples collected
by the USF&WS in the Dutchman wetland complex in the fall of 2000 led the Agencies
to suspect that a shallow arsenic contaminant plume may be present in the alluvial
aquifer down gradient of high arsenic soils that were identified in the 1998 ARWW&S
OU ROD. Atlantic Richfield constructed five temporary wells that were installed and
sampled in July 2002 and re-sampled in November 2002. These wells were designed
to evaluate water quality in the upper five to ten feet of ground water in the area.
Arsenic and metals concentrations were low in four of the temporary wells.

Ground water in one well, PZ27, contained arsenic at 54 to 56 pg/L and had low
metals concentrations (Atlantic Richfield 2004a). This well location however, was the
furthest downgradient location from the Dutchman HAA, and is upgradient of the
Warm Springs duck ponds where the previous surface water exceedances were
identified. Based on this sample, it appears that ground water does not become
contaminated until it flows a significant distance through the shallow contaminated

soils within the wetland areas present at the extreme eastern end of the Dutchman
HAA.

Another possible source of arsenic contamination may be geothermal waters known
to exist in the vicinity of the community of Warm Springs to the south. In October
2004, Atlantic Richfield conducted additional ground water and surface water
sampling in part of the North Opportunity Ground Water/ Surface Water Area of
Concern. During this sampling event, geothermal sources were sampled, and the
results of the sampling indicated that while the arsenic ground water contamination
may be contributed in part by “natural” geothermal sources, the most significant
source is due to mining/smelting impacts.

In addition to the 2004 event, ground water locations (e.g., monitoring wells and
surface expressions of ground water) were sampled in 2006 and 2007. These data
show that the contamination is limited to the top of the water-bearing zone. Deeper
water is unimpacted. The data also show that the extent of ground water
contamination appears to be most prevalent in areas containing elevated arsenic
concentration in soil along with very shallow ground water. Surface expressions of
ground water along the railroad (SP0701 through SP0703) contain elevated
concentrations of arsenic indicating the eastern extent of contamination has not been
defined, but appears to lie beyond the OU boundary into the adjacent Clark Fork
River OU of the Milltown Reservoir Sediments/Clark Fork River Superfund Site.
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The North Opportunity TI Evaluation Report (EPA 2011a) concluded that the source
of arsenic contamination in surface water and ground water was a combination of
contaminated soil and seasonally saturated conditions. Because the source was
present within an important wetland that extends for more than 3,000 acres, removal
of the source would cause destruction of the wetland, and evidence did not show that
removal of the source would cause standards to be met, the evaluation indicated that
it is technically impracticable from an engineering perspective to reduce arsenic
concentrations below 10 pg/L in ground water within the North Opportunity Ground
Water/ Surface Water Area of Concern.

5.3.2 Description of Remedial Alternatives

As discussed in the North Opportunity TI Evaluation Report (EPA 2011a), this section
analyzes remedial alternatives to address arsenic concentrations above the human
health standard in surface water and ground water.

5.3.2.1 Surface Water

Contaminated ground water in the wetland areas in the North Opportunity Area of
Concern (AOC) discharges to form surface water. Most of the surface water forms
tributaries to Dutchman Creek which flows into Lost Creek. There is no inflow of
surface water into the Dutchman Creek catchment; therefore, all flow is derived from
ground water, most of which is contaminated with arsenic. The extent of
contaminated surface water includes all areas of contaminated ground water in the
Dutchman Creek Area of Concern and all channels of Dutchman Creek to its mouth.
The receiving stream, Lost Creek is also contaminated due to ground water gains
within the Area of Concern and inflow from Dutchman Creek. The extent of
contamination includes the gaining reach coincident with the ground water Area of
Concern and extends to the mouth of Lost Creek. Dutchman and Lost Creeks are
considered B class streams with drinking water as a potential beneficial use. No
permitted intakes to drinking water currently exist for either stream.

As presented in the 1998 ARWW&S OU ROD, the selected remedy for surface water is
source control through removal, land reclamation, and engineered storm water runoff
controls. The North Opportunity TI Analysis (EPA 2011a) considered multiple
approaches to remediation of the surface water in the North Opportunity AOC. The
remedy for surface water in the North Opportunity AOC includes:

ICs. ICs that are currently being developed will also address potential human
consumption of surface water exceeding the arsenic human health standard.
Specific ICs components to address this potential risk include the CPMP and
the DPS. The CPMP includes educational materials such as brochures and
periodic newspaper announcements to inform the public about arsenic present
in certain surface water receptors, while the DPS will include provisions that
prohibit individuals from using surface water as a drinking water source
within the Smelter Overlay District.

ARAR Waiver. Waiver of the arsenic human health standard for certain
surface water (10 pg/1) within the North Opportunity AOC due to TI. No
other waivers are applied as other ARARs will be or have been met.
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Monitoring. Surface water will continue to be monitored, to help ensure
compliance with ARARs that have not been waived.

For comparison, two alternatives for surface water restoration are discussed in the TI
Analysis.

Alternative 1: Collection of surface water at a single diversion in Lost Creek and a
single diversion in the Montana Department of Fish, Wildlife & Parks (FWP) ditch.
The water would be treated and returned to the surface water immediately below the
diversions.

Alternative 2: Collection of ground water adjacent to Lost Creek and collection of
surface water in the FWP ditch. The water would be treated and returned to the
surface water immediately below the diversions. This alternative is a ground water
action with the purpose of preventing migration of arsenic to surface water receptors.

5.3.2.2 Ground Water

As presented in the 1998 ARWW&S OU ROD, the selected remedy for ground water
where restoration of ground water to beneficial uses is not practicable is to: prevent
further migration of the plume; prevent exposure to the contaminated ground water;
and further reduce risk by minimizing transport of COCs to the bedrock and alluvial
aquifers. The remedy for ground water in the North Opportunity AOC includes:

ICs. A controlled ground water area (CGWA) is being developed for the
ARWW&S outside of the North Opportunity AOC. The CGWA does not
currently anticipate an outright well ban, so the details of the ground water
controls will be evaluated to see if this is the appropriate ICs for the North
Opportunity AOC.

ARAR Waiver. Waiver of the arsenic human health standard for ground water
within the North Opportunity AOC due to TI. No other waivers are applied as
other ARARs are met.

Monitoring. Ground water will continue to be monitored, to help ensure
compliance with ARARs that have not been waived.

No ground water alternatives were identified that resulted in restoration of the
ground water within the North Opportunity AOC.

For protection of receiving waters, two alternatives are discussed in the TI Analysis.

Alternative 1. This includes collection of ground water along the downgradient edge
of the North Opportunity AOC to prevent offsite migration of the plume. The water
would be treated and returned to the ground water immediately below the collection
areas.

Alternative 2. This alternative is a ground water remediation action that protects
surface water receptors. This is discussed as surface water alternative 2.

5.3.3 Comparative Analysis of Alternatives

In accordance with the NCP, the relative performance of each alternative is evaluated
using the nine criteria (40 C.F.R. § 300.430 (e)(9)(iii)) of the NCP as a basis for
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comparison. The purpose of the evaluation process is to determine which alternative:
(a) meets the threshold criteria of overall protection of human health and the
environment and attainment of ARARs, (b) provides the “best balance” with respect
to the five balancing criteria of 40 CFR § 300.430(e)(9)(iii) (C)-(G), and (c) takes into
consideration the acceptance of the state and the community.

5.3.3.1 Threshold Criteria
Overall protection of human health and the environment

Overall protection of human health and the environment addresses whether each
alternative provides adequate protection of human health and the environment and
describes how risks posed through each exposure pathway are eliminated, reduced,
or controlled, through treatment, engineering controls, and/or ICs.

The alternate remedial strategy is protective of human health due to ICs requiring
treatment of public surface water supplies and a monitoring program to test (and
replace, if necessary) domestic water supply wells.

Surface water meets aquatic standards, so all strategies are protective of the
environment. Aquatic standards do not apply to ground water.

Surface water alternative 1 would leave arsenic in the surface water above the point of
diversion, so ICs would be needed to be protective of human health.

Surface water alternative 2 would be protective of human health because the arsenic
would be prevented from entering surface water in Lost Creek. Arsenic would still
enter Dutchman Creek, so ICs would be needed to be protective of human health.

Ground water alternative 1 would leave arsenic in the ground water upgradient of the
collection point, so ICs would be needed to be protective of human health. No data
are available to determine if ground water is contaminated downgradient of the OU
boundary, in the Clark Fork River OU. It is not known if the same conditions that
cause the ground water contamination (i.e., contaminated soil and saturated
conditions) exist there. Therefore, the efficacy of ground water alternative 1 at
controlling off-site migration of contamination is uncertain.

Compliance with ARARs

Section 121(d) of CERCLA and NCP 40 C.F.R. §300.430(f)(1)(ii)(B) require that RAs at
CERCLA sites at least attain legally applicable or relevant and appropriate Federal
and State requirements, standards, criteria, and limitations which are collectively
referred to as “ARARs,” unless such ARARs are waived under CERCLA section
121(d)(4), 42 U.S.C. 9621(d)(4).

Applicable requirements are those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under Federal
environmental or State environmental or facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, RA, location, or other circumstance
found at a CERCLA site. Only those State standards that are identified by a state in a
timely manner and that are more stringent than Federal requirements may be
applicable. Relevant and appropriate requirements are those cleanup standards,
standards of control, and other substantive requirements, criteria, or limitations
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promulgated under Federal environmental or State environmental or facility siting
laws that, while not “applicable” to a hazardous substance, pollutant, contaminant,
RA, location, or other circumstance at a CERCLA site address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well
suited to the particular site. Only those State standards that are identified in a timely
manner and are more stringent than Federal requirements may be relevant and
appropriate.

EPA must show whether a remedy will meet all of the applicable or relevant and
appropriate requirements of other Federal and State environmental statutes or must
provide a basis for a invoking a waiver.

The alternate remedial strategy meets all ARARs except the human health standard
for arsenic in surface and ground water.

Surface water alternative 1 and ground water alternative 1 would leave arsenic in
surface and ground water. This would not meet the human health standard ARAR for
arsenic. Surface water alternative 2 would prevent arsenic from entering Lost Creek
and would be in compliance with the surface water ARAR for that water body. None
of the alternatives result in the off-site receiving water body, the Clark Fork River,
meeting the arsenic standard.

5.3.3.2 Primary Balancing Criteria
Long Term Effectiveness and Permanence

Long-term effectiveness and permanence refers to expected residual risk and the
ability of a remedy to maintain reliable protection of human health and the
environment over time, once clean-up levels have been met. This criterion includes
the consideration of residual risk that will remain onsite following remediation and
the adequacy and reliability of controls.

The remedial strategy does not involve implementation of RAs. The strategy is
limited to administrative actions and ICs. These are considered to be very effective
and permanent for limiting exposure to arsenic in surface water.

The treatment alternatives rely on active collection and treatment of surface and/or
ground water indefinitely. The long term effectiveness and permanence requires a
very large commitment to O&M.

Reduction in Toxicity, Mobility or Volume through Treatment

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

The alternate remedial strategy does not alter the existing toxicity, mobility or volume
of arsenic in surface or ground water in the North Opportunity AOC. Source control
through removal or dewatering is not acceptable due to compliance with the
competing wetland ARAR (see Appendix A.IL.G). Natural attenuation is expected to
be ineffective. No other methods of reduction in toxicity, mobility or volume are
practicable from an engineering perspective. The treatment alternatives are effective
at reducing the mobility of arsenic through capture and treatment. If a treatment
alternative is not implemented, arsenic will continue to move offsite in surface water.
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Although no data are available at the downgradient OU boundary, it is possible that
contaminated ground water is currently moving offsite and will continue to move
offsite unless a treatment alternative is implemented.

Implementability

Implementability addresses the technical and administrative feasibility of a remedy
from design through construction and operation. Factors such as availability of
services and materials, administrative feasibility, and coordination with other
governmental entities are also considered.

The alternate remedial strategy is easily implemented. The surface water IC is already
in place and the ground water IC will be implemented by the County in the near
future. Waiver of the ARARs can be implemented by EPA through administrative
actions. The waiver is completed here within this ROD Amendment.

The treatment alternatives require construction of collection systems and a very large
treatment plant. The plant would require a significant effort to design and construct
due to its large required capacity. These alternatives could be implemented, but the
feasibility of successful implementation would be challenging.

Short-Term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the
remedy and any adverse impacts that may be posed to workers, the community, and
the environment during construction and operation of the remedy until cleanup levels
are achieved.

There is no construction phase to the alternate remedial strategy, so the short-term
effectiveness is the same as the long-term effectiveness.

The treatment alternatives would not be effective until after the completion of full
scale collection and treatment facilities. Therefore, the short-term effectiveness is the
same as current conditions.

Cost

Costs for the remedial alternatives analyzed in the TI Evaluation are provided in
Appendix C. The cost of the alternate remedial strategy has not been quantified, since
it adds no additional costs to the existing 1998 Selected Remedy requirements for
monitoring and ICs. Costs for alternatives 1 and 2 are estimated to range from $159 to
$178 million dollars.

5.3.3.3 Modifying Criteria

State Acceptance

Montana DEQ concurs with this remedy modification, as indicated by their
concurrence with this ROD Amendment.

Community Acceptance

EPA and DEQ received several comments from the public during the public comment
period for the proposed plan. Public comments, and the Agencies’ responses to those
comments, are summarized in Section 14 and are provided in the Responsiveness
Summary.
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5.3.4 Alternative Remedial Strategy

The North Opportunity TI analysis (EPA 2011a) showed that the source of arsenic
contamination in ground water was the combination of contaminated soil and
saturated conditions. The restrictions on RAs due to its wetland character limit any
actions that will significantly disturb the soil or hydrologic conditions. Additionally,
the geochemical conditions necessary for natural attenuation are not present. Since no
actions are available which will remove the source or disrupt the transport pathway,
any ground water within or entering the North Opportunity AOC will remain or
become contaminated with arsenic. Even if ground water is withdrawn for treatment,
the recharge water will become contaminated.

On this basis, the North Opportunity TI Analysis concludes that it is technically
impracticable from an engineering perspective to reduce arsenic concentrations below
10 pg/L in ground water within the North Opportunity AOC. The area of TI is shown
on Figure 5-1 and generally extends from the Anaconda Airport to the Clark Fork
River OU boundary and from Warm Springs Creek to Lost Creek. The lower vertical
extent is not well defined, but no wells completed more than ten feet below the top of
the water table that have been sampled contain elevated arsenic concentrations. The
vertical extent of the TI boundary is defined as the water table to ten feet below the
water table.

5.3.4.1 Surface Water

The North Opportunity TI analysis showed that the source of arsenic in surface water
is gains from ground water. The TI analysis concluded that it is technically
impracticable to remediate arsenic in ground water in the North Opportunity AOC
including at the edge of the plume where the contamination enters Lost Creek. Since
the source of ground water will not be mitigated, surface water will remain impacted
by arsenic within the reaches affected by gaining ground water.

5.3.4.2 TI Zone Boundaries

Figure 4-1 delineates the extent of known ground water and surface water
contamination in the North Opportunity AOC. The downgradient/ downstream
limits of the TI Zone extend to the OU boundary where the surface and ground water
flow into the Clark Fork River OU. The TI Zone applies to all surface water within the
TI Zone. The TI zone also applies to ground water within 10 feet of the water table.

Specifically, the North Opportunity TI Zone extends from the edge of the valley
bottom along the north side of Lost Creek to Warm Springs Creek on the south and
from the 5000 foot elevation contour on the west to the OU boundary on the east.

This TI evaluation focuses on the mainstem named streams and named tributaries
because the available data are mostly limited to these water bodies. The results of the
analysis are extended to include all surface water within the boundaries of the TI
Zone because the loading sources are continuous and the potential exists for arsenic
concentrations to occasionally exceed 10 pug/L in surface water throughout the TI
Zone.
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5.3.5 Remedial Requirements

EPA, in consultation with DEQ, FWP, and the USF&WS, has determined that large-
scale soil removal from the North Opportunity Ground Water/ Surface Water Area of
Concern will not be further considered due to the value of the wetlands in their
existing condition and the uncertainty of the effectiveness and inordinate cost of
source removal, as well as other elements set forth in North Opportunity TI
Evaluation Report (EPA 2011a). Because the soils will remain in place, shallow
ground water interaction with these soils will continue to present a potential
contaminant loading source to both ground water and surface water. EPA evaluated
the potential for treating the ground water as part of the North Opportunity TI
Evaluation Report.

EPA has concluded that water treatment would have no appreciable benefit to the
environment, due to the inefficacy of collection and treatment of lower arsenic
contaminant levels over such a significantly large area, as well as for the additional
reasons set forth in the North Opportunity TI Evaluation Report. Pursuant to Section
121(d)(4)(c) of CERCLA, the Agencies waive the ground water human health
standard for arsenic of 10 pg/L for the shallow ground water within the North
Opportunity Ground Water/ Surface Water Area of Concern as depicted in Figure 5-
1, based on the North Opportunity TI Evaluation. The ground water TI waiver applies
to the uppermost portion of the shallow unconfined alluvial aquifer within the North
Opportunity Ground Water/Surface Water Area of Concern, where shallow ground

water interacts with high arsenic soils. Note that naturally-occurring arsenic is not
addressed under CERCLA.

Currently, there are no domestic well users in the North Opportunity AOC. The
domestic well monitoring and replacement program will monitor residential well
users adjacent to the North Opportunity AOC to ensure that the contaminant plume
does not migrate and impact these receptors.

The following remedial requirements for the North Opportunity AOC will protect
domestic water users, and provide contingency water systems in the event of newly
identified users:

m  [mplement ICs to requlate domestic ground water use. Should the Dutchman HAA be
managed as a wildlife management area by the State of Montana, domestic wells
in this area will be prohibited where contamination is present. Areas surrounding
the Dutchman Wildlife Management Area would be included under a CGWA.

m  Establish a long-term ground water monitoring plan. A long-term monitoring plan
will be designed and implemented to evaluate changes in ground water quality in
the TI zones as ICs are implemented during RD/RA. The information will be
evaluated during each of EPA’s 5-year reviews to ensure that variations in the
nature and extent, fate and transport, and changes in land use have not
significantly changed EPA’s assessment of the exposure of ground water
contamination in the TI zones to humans and/or the environment.

m  Provide for alternative water supplies. Areas adjacent to the Dutchman HAA will be
included under a domestic well monitoring and replacement plan. In the event
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that domestic water users near the Dutchman HAA are discovered using ground
water and/or springs and surface water with arsenic concentrations above
Montana human health standards, an alternative water supply for those water
users will be implemented. The alternative water supply may consist of newly
drilled individual wells, a community-based water supply, or individual home
treatment systems, as determined through the processes described in a domestic
well monitoring and replacement plan. The alternative water supply will meet all
applicable Federal Safe Drinking Water Act MCLs and Montana Numeric Water
Quality Human Health Standards.
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Section 6 Fundamental and Significant
Changes to the South Opportunity Subarea
Remedy

The fundamental change to the South Opportunity Subarea remedy identified in this
ROD Amendment is the designation of a ground water and surface water TI Zone for
the arsenic human health standard in the area referred to as the South Opportunity
Alluvial Aquifer Arsenic Plume in the 1998 ROD. Significant changes to the South
Opportunity Subarea remedy are expanding the soils areas of concern to include
historic Silver Bow Creek Fluvial Tailings, modification of the Blue Lagoon remedy,
and the removal of Yellow Ditch. These changes are described below.

6.1 Expansion of Soils AOC (Significant
Change)

RD investigations at the South Opportunity Subarea include additional LRES polygon
delineation in an area identified under the outer boundary investigation as historic
Silver Bow Creek Fluvial Tailings. The 1998 ARWW &S OU ROD identified two
miscellaneous wastes associated with past transport from Silver Bow Creek. The
Yellow Ditch was historically used by ACM to convey tailings from Silver Bow Creek
to the Opportunity Ponds, while lower Willow Creek floodplain tailings were most
likely the result of a large Silver Bow Creek flood event which occurred in the early
1900s. During the 1998-1999 LRES evaluations, EPA observed that the extent of soils
and waste contamination was significantly greater than the original subareas
identified in the ROD. This led the Agencies to initiate and complete a soils/wastes
investigation in May 2000 (RRU 2000). This outer boundary investigation included a
Sampling and Analysis Plan (SAP) for fluvially-deposited wastes in the South
Opportunity area. Further sampling conducted by Atlantic Richfield identified
several discrete areas of tailings deposition, which are identified in the RDU 9 Silver
Bow Creek Fluvial Tailings FDR/RAWP (Atlantic Richfield 2007). Construction was
initiated in 2009. A portion of the lower Willow Creek floodplain tailings are now
being addressed as part of the Streamside Tailings OU. The portion remaining in the
South Opportunity Subarea is shown on Figure 6-1 (designated as the Willow Creek
Project Area).

6.2 Changes to the Blue Lagoon Remedy
(Significant Change)
The Blue Lagoon is located where a tributary of Willow Creek crosses through the
active Butte, Anaconda & Pacific Railway (formerly Rarus) railroad embankment. The
embankment was constructed with mining wastes in the late 19t/ early 20t century.

Surface water and shallow ground water intersecting the embankment have leached
copper, cadmium, and zinc from these wastes.
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The 1998 ROD selected improvement to the surface water drainage system at the
railroad embankment above the Blue Lagoon as the remedy to minimize leaching of
COCs from the embankment materials into surface water and ground water. RD
investigations at the Blue Lagoon included test pits to define the extent of
contaminated outwash and shallow aquifer material impacted by the leached
sediments, installation of shallow piezometers and a limited pumping test to evaluate
the connection between surface water flow and the shallow ground water present in
the alluvial aquifer. These data suggest that ground water inflows beneath the
embankment may be occurring, which led to a design change (removal of the
embankment instead of the original selected remedy to only improve surface water
drainage).

During RD, two other locations (shown on Figure 6-1) where surface water intercepts
railroad embankment materials and subsequently results in COCs leaching into
surface water were identified and included. These areas, as well as the railroad
crossings at Mill and Willow Creeks, will be addressed as part of remedy and are
included in the RDU 5 Active Railroad East/Blue Lagoon RA Work Plan/Final
Design Report (Atlantic Richfield 2007a). Improvements to minimize surface water
contamination at the areas are also required and are identified in this work plan.

6.3 Changes to the Yellow Ditch (Significant
Change)

The 1998 ARWW&S OU ROD Selected Remedy for ground water specified
construction of an engineered soil cover over wastes within the active portion of the
Yellow Ditch (Section 9.5.4), and removal of tailings and soil/ tailings mixtures from
the abandoned portion of the Yellow Ditch to be consolidated into a WMA (Section
9.2). During RD, significantly more wastes were identified than was identified in the
1998 ROD. As identified in the remedy described below in Section 6.4, these
additional wastes and impacted soils associated with the abandoned portion of the
Yellow Ditch will be removed to better meet source control remedial requirements.

Yellow Ditch removal will include inactive sections of the Yellow Ditch located south
of Highway 1, a section of Yellow Ditch associated with the Blue Lagoon, a section of
Yellow Ditch past the Silver Bow Creek headgate near Fairmont, and a section of
Yellow Ditch that has been buried southeast of the Blue Lagoon. Portions of the
Yellow Ditch north of the Blue Lagoon and south of Highway 1 that remain in
operation for irrigation do not require removal at this time; however, a change in use
may trigger additional investigations and a new assessment of this area to assess
potential impacts to ground water.

6.4 Summary of South Opportunity Ground
Water/Surface Water TI Waiver
(Fundamental Change)

This section presents the remedial alternatives analyzed for the South Opportunity
Ground Water/Surface Water Area of Concern, a detailed evaluation of those
alternatives for the South Opportunity Ground Water/Surface Water Area of Concern
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with respect to nine evaluation criteria that EPA has developed to address the
statutory requirements and preferences of CERCLA, and the revised selected remedy
and remedial requirements for the TI zone.

6.4.1 South Opportunity Ground Water/Surface Water AOC

The South Opportunity Ground Water/ Surface Water Area of Concern consists of
valley bottom land located within an area generally bounded by Mill Creek to the
north, the Streamside Tailings OU to the east, the Silver Bow County line to the south,
and uplands associated with the Mount Haggin Wildlife Management Area (also the
bedrock TI Zone) to the west. Figure 6-1 shows the South Opportunity Ground
Water/ Surface Water Area of Concern.

Ground water quality in the South Opportunity area was investigated during the
remedial investigation conducted for the Anaconda Regional Water and of the
Anaconda Smelter NPL site during 1991 to 1996. During this investigation, some
isolated areas of ground water contamination were identified. These areas are
associated with waste areas such as Streamside Tailings, Yellow Ditch, and Blue
Lagoon.

In addition to these discrete areas, a large area contaminated with low concentrations
of arsenic was also identified. Based on the information collected for the remedial
investigation, an area of contamination was identified and given the name South
Opportunity Area of Concern.

The 1998 ROD (EPA and DEQ 1998) presented a map showing the South Opportunity
alluvial arsenic ground water plume. This delineation was based on sampling and
analysis of ground water present in seeps, domestic wells, and temporary
piezometers installed after the Anaconda Regional Water and Waste OU remedial
investigation was concluded in 1997.

As a part of RD, further investigation of ground water in the South Opportunity Area
of Concern was conducted in 2002. This investigation included installing shallow
temporary wells and collection and analysis of two ground water samples from each
well. Overall, arsenic was the only contaminant that is present in most of the South
Opportunity Area of Concern that is widespread and not associated with a specific
waste source such as the Yellow Ditch, Blue Lagoon, or Streamside Tailings. Two of
the temporary wells along Silver Bow Creek contained ground water very different
than other monitoring wells in this area. The South Opportunity alluvial aquifer
shallow ground water arsenic plume shown in the 1998 ARWW&S OU ROD was
based on data collected from different depths within the alluvial aquifer, from
monitoring wells, piezometers, and domestic wells, which were sampled over several
years during different remedial investigations. A grid of temporary piezometers was
installed during RD to further define the South Opportunity plume in 2002 (Atlantic
Richfield 2004a). The 2002 ground water data indicates that the Yellow Ditch remains
a potential source of ground water contamination in the South Opportunity area.
Additional soil sampling during RD conducted in RDUs 5 (Blue Lagoon) and 9 (Silver
Bow Creek Fluvial Tailings) identified waste materials and soils with high levels of
COCs (arsenic concentrations often exceeding the recreational /open
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space/agricultural human health cleanup level of 1,000 mg/kg). These materials will
be removed and disposed into a WMA.

Synoptic surface water sampling was conducted in the South Opportunity area in
1992-1993 and in 2001. DEQ collected several samples in Willow Creek in 2007 and
the United States Geological Survey (USGS) conducted hourly sampling in 2008 at the
lower gaging station. In 2007 EPA conducted detailed surface water sampling in the
South Opportunity area, including Willow Creek, Willow Glen Gulch, ditches, and
tile drains. Although there was not a synoptic sampling event in 2007-2008, these data
can be used to evaluate the distribution of water and arsenic in the South Opportunity
area.

The results of these studies indicate that arsenic is present in the ground water at the
top of the aquifer over a large area of South Opportunity at concentrations up to 150
ng/L. This plume is limited to the upper few feet of the aquifer and has not been
detected in any domestic wells which tend to penetrate past the top of the aquifer.
This plume occupies two general areas: along Willow Creek and between Willow
Glen Ranch and the Town of Opportunity. Based on historic mapping, this
widespread plume coincides with areas that have been flood irrigated. One
monitoring well, MW-232, has contained significantly higher arsenic than the ground
water elsewhere in South Opportunity. This monitoring well is downgradient of
Yellow Ditch and in an area that was irrigated before 1996. Possible sources of
elevated arsenic in the MW-232 area include contaminated sediments in Yellow Ditch,
contaminated water flowing into Yellow Ditch, or a combination of the two.

The ground water investigation conducted in 2002 identified elevated arsenic in
shallow ground water in one monitoring well in the Crackerville area. Well SOSPZ26
contained 46 to 79 ng/L arsenic in the area between Yellow Ditch and Silver Bow
Creek just south of Crackerville. Three domestic wells east of Crackerville contained
arsenic concentrations exceeding 10 ng/L during the 2006 domestic well sampling
event.

Several ground water investigations have been conducted at the Town of
Opportunity. Domestic wells here have arsenic concentrations less than 10 pg/L, with
the exception of a few that had faulty surface seals. It is believed that the aquifer here
is uncontaminated because the ground water originates in upper Mill Creek, less
flood irrigation here compared to the agricultural fields to the south, and some
hydraulic diversion by the tile drains south of Highway 1.

The South Opportunity Characterization Report (EPA 2011e) concluded that the
source of arsenic contamination in surface water and ground water was a
combination of contaminated soil and seasonally saturated conditions. The evaluation
indicated that it is technically impracticable from an engineering perspective to
reduce arsenic concentrations below 10 ng/L in ground water within the South
Opportunity Ground Water/Surface Water Area of Concern. Figure 5-1 identifies a
revised ground water area of concern for the South Opportunity area.
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6.4.2 Description of Remedial Alternatives

Based on the studies described above, the South Opportunity TI Evaluation Report
(EPA 2011b) concluded that Willow Creek is a gaining stream and ground water
forms a major portion of the flow. Inflow of contaminated ground water represents 66
to 79 percent of the arsenic load in surface water resulting in exceedances of the
human health ARAR. Arsenic concentrations range from 11 to 164 pg/L in the
mainstem and from 28 to 307 ug/L in small tributaries. These streams are B class
waters with drinking water as a potential beneficial use. No permitted surface water
intakes to public water supplies exist on Willow Creek.

As also discussed in the South Opportunity TI Evaluation Report (EPA 2011b), the
sections below analyze remedial alternatives to address arsenic concentrations above
the human health standard are analyzed for surface water and ground water.

6.4.2.1 Surface Water

As presented in the 1998 ARWW&S OU ROD, the selected remedy for surface water is
source controls through land reclamation, selective removal of tailings, engineered
storm water runoff controls, and monitoring. The South Opportunity TI Analysis
(EPA 2011b) considered multiple approaches to remediation of the surface water in
the South Opportunity area. The remedy for surface water in the South Opportunity
Area of Concern includes:

ICs. ICs that are currently being developed will also address potential human
consumption of surface water exceeding the arsenic human health standard.
Specific ICs components to address this potential risk include CPMP and the
DPS. The CPMP includes educational materials such as brochures and
periodic newspaper announcements to inform the public about arsenic present
in certain surface water receptors, while the DPS will include provisions that
prohibit individuals to use surface water as a drinking water source within the
Smelter Overlay District.

ARAR Waiver. Waiver of the arsenic human health standard for certain
surface water within the South Opportunity Area of Concern. No other surface
water standards are being considered for waivers as a result of this TI analysis.
No other waivers are applied as other ARARs will be or have been met.

Monitoring. Surface water will continue to be monitored to help ensure
compliance with ARARs that have not been waived.

For comparison, two alternatives for surface water restoration are discussed.

Alternative 1: Collection of surface water at a single diversion in Lower Willow Creek.
The water would be treated and returned to the surface water immediately below the
diversions.

Alternative 2: Collection and treatment of ground water along gaining reaches of
Willow Creek. This could be accomplished by collecting and routing ground water to
a treatment plant, or by installation of a PRB along Willow Creek. This alternative is a
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ground water action with the purpose of preventing migration of arsenic to surface
water receptors.

6.4.2.2 Ground Water

As presented in the 1998 ARWW&S OU ROD, the selected remedy for ground water
where restoration of ground water to beneficial uses is not practicable is to: prevent
further migration of the plume; prevent exposure to the contaminated ground water;
and further reduce risk by minimizing transport of COCs to the bedrock and alluvial
aquifers. The remedy for ground water in the South Opportunity Area of Concern
includes:

ICs . A CGWA is being developed for the ARWW&S outside of the South
Opportunity area. The CGWA does not currently anticipate an outright well
ban, so the details of the ground water controls should be evaluated to see if
this is appropriate for the South Opportunity Area of Concern.

ARAR Waiver. Waiver of the arsenic human health standard for ground water
within the South Opportunity Area of Concern. No other ground water
standards are being considered for waivers as a result of this TI analysis. No
other waivers are applied as other ARARs will be or have been met.

Monitoring. Ground water will continue to be monitored to help ensure
compliance with ARARs that have not been waived.

No ground water alternatives were identified that resulted in remediation of the
ground water within the South Opportunity Area of Concern because of the
widespread nature of the source. Source control alternatives beyond those already
implemented were eliminated during screening. Therefore, all ground water
strategies include waiver of the arsenic human health standard for ground water and
implementation of ICs. Ground water remediation alternatives that prevent discharge
of contaminated ground water to Willow Creek are the same as Surface Water
Alternative 2 discussed above. Because the contaminated South Opportunity area
ground water discharges to surface water, movement of the plume is hydraulically
controlled. Therefore, this remedial strategy does not include a separate ground water
capture and treatment component to be evaluated.

6.4.3 Comparative Analysis of Alternatives

In accordance with the NCP, the relative performance of each alternative is evaluated
using the nine criteria (40 C.F.R. § 300.430 (e)(9)(iii)) of the NCP as a basis for
comparison. The purpose of the evaluation process is to determine which alternative:
(a) meets the threshold criteria of overall protection of human health and the
environment and attainment of ARARs, (b) provides the “best balance” with respect
to the five balancing criteria of 40 CFR § 300.430(e)(9)(iii)(C)-(G), and (c) takes into
consideration the acceptance of the state and the community.
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6.4.3.1 Threshold Criteria
Overall protection of human health and the environment

Overall protection of human health and the environment addresses whether each
alternative provides adequate protection of human health and the environment and
describes how risks posed through each exposure pathway are eliminated, reduced,
or controlled, through treatment, engineering controls, and/or ICs.

Protection of human health is ensured through a combination of ICs and monitoring.
All alternatives would leave arsenic in the ground water upgradient of the collection
point, so ICs would be needed to be protective of human health.

Willow Creek surface water meets aquatic life standards nearly all of the time. One
exceedance of the 150 ng/L aquatic life standard for arsenic was measured by the
USGS during 5 years of monitoring (164 pg/L). Based on this monitoring record, it is
anticipated that aquatic life exceedances will be rare and minor in nature. Aquatic life
standards do not apply to ground water.

Existing data compiled during the Baseline Ecological Risk Assessment (EPA 1997)
and in fish surveys completed by FWP suggest that although occasional exceedances
of Water Quality Bulletin(WQB)-7 (the predecessor to the current DEQ-7 standards)
aquatic life standards present a potential risk, the ARWW&S OU streams generally
support reasonable populations of aquatic organisms. By diverting surface water to a
treatment facility, treating the water to reduce arsenic concentrations below 10 ng/L
(well below the aquatic life standard of 150 pg/L), and returning the treated water to
the point of collection, significant changes in physical and chemical properties of
surface water can be expected. These include temperature, dissolved oxygen, and
general chemistry (e.g., total dissolved solids would increase due to the addition of
chemical reagents). The cumulative effects of these impacts on downstream aquatic
life are not known and would require analysis before a treatment system could be
implemented.

Surface water Alternative 1 would leave arsenic in the surface water above the point
of diversion for treatment, so ICs would be needed to be protective of human health.
Surface water Alternative 1 would not change concentrations in Willow Creek itself; it
would only reduce the loading of arsenic from Willow Creek to downstream surface
water receptors.

Surface water Alternative 2 (ground water treatment) would also not necessarily
achieve the human health standard in Willow Creek. Arsenic concentrations in Upper
Willow Creek exceed the human health standard due to contaminated bedrock
ground water from the bedrock TI zone. Therefore, any captured and treated ground
water would need to be treated to less than 10 pg/L in sufficient quantities to dilute
the upgradient surface water so that the mixture met the human health standard. In
the case of active treatment of captured ground water, surface water upstream of the
treatment plant effluent would not meet the human health standard.

Similarly, treating Willow Creek to meet human health standards would not eliminate
exceedances of arsenic in downstream receiving waters (Mill Creek and the Clark
Fork River). Calculation of estimated downstream concentrations in the Clark Fork
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River if Willow Creek surface water were treated to 10 pg/L showed that the Clark
Fork River would still not meet the human health standard.

Compliance with ARARs

Section 121(d) of CERCLA, 42 U.S.C. § 9621(d) and NCP 40 C.F.R. §300.430(f)(1)(ii)(B)
require that RAs at CERCLA sites at least attain legally applicable or relevant and
appropriate Federal and State requirements, standards, criteria, and limitations which

are collectively referred to as “ARARs,” unless such ARARs are waived under
CERCLA section 121(d)(4), 42 U.S.C. 121(d)(4).

Applicable requirements are those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under Federal
environmental or State environmental or facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, RA, location, or other circumstance
found at a CERCLA site. Only those State standards that are identified by a state in a
timely manner and that are more stringent than Federal requirements may be
applicable. Relevant and appropriate requirements are those cleanup standards,
standards of control, and other substantive requirements, criteria, or limitations
promulgated under Federal environmental or State environmental or facility siting
laws that, while not “applicable” to a hazardous substance, pollutant, contaminant,
RA, location, or other circumstance at a CERCLA site address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well
suited to the particular site. Only those State standards that are identified in a timely
manner and are more stringent than Federal requirements may be relevant and
appropriate.

Compliance with ARARs addresses whether a remedy will meet all of the applicable
or relevant and appropriate requirements of other Federal and State environmental
statutes or provides a basis for an invoking waiver.

The alternate remedial strategy meets all ARARs except the 10 pg/L human health
standard for arsenic in surface and ground water (as specified in DEQ-7 and 40 CFR §
141.11).

Surface water Alternative 1 would leave arsenic in Willow Creek surface water in
excess of the human health standard. Furthermore, the reduction in loading would
not result in achievement of human health standards in receiving waters.

Surface water Alternative 2 (collection and treatment of ground water prior to
discharge to Willow Creek) would significantly reduce arsenic loading to Willow
Creek and would locally reduce arsenic concentrations. However, the extent of this
decrease is uncertain. Subsequent arsenic loads transported to downstream receiving
waters would also decrease, but treatment of arsenic in Willow Creek alone will not
result in downstream receiving waters meeting the arsenic standard.

None of the alternatives is capable of achieving the human health standard for arsenic
with certainty. Therefore, a waiver of the human health arsenic standard is necessary.
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6.4.3.2 Primary Balancing Criteria
Long Term Effectiveness and Permanence

Long-term effectiveness and permanence refers to expected residual risk and the
ability of a remedy to maintain reliable protection of human health and the
environment over time, once clean-up levels have been met. This criterion includes
the consideration of residual risk that will remain onsite following remediation and
the adequacy and reliability of controls.

The remedial strategy does not involve implementation of RAs. The strategy is
limited to administrative actions and ICs. These are considered to be very effective
and permanent for limiting exposure to arsenic in surface water and ground water.

The treatment alternatives rely on active collection and treatment of surface and/or
ground water indefinitely. The long-term effectiveness and permanence of treatment
alternatives requires a very large commitment to O&M.

As already discussed, treatment would not result in achieving the human health
standard in the receiving waters (Mill-Willow Bypass and Clark Fork River).

Reduction in Toxicity, Mobility or Volume through Treatment

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

The alternate remedial strategy does not alter the existing toxicity, mobility or volume
of arsenic in surface or ground water in the South Opportunity Area of Concern.
Source control through removal or dewatering was not compatible with existing land
uses and was unimplementable. The treatment alternatives are effective at reducing
the toxicity and mobility of arsenic via capture and treatment. The ground water
interception and treatment alternative would contain the ground water plume and
prevent migration to surface water, resulting in decreased arsenic concentrations in
surface water. However, upstream sources of arsenic cause Willow Creek to exceed
the arsenic standard upstream of the South Opportunity AOC, and treatment of
contaminated ground water would not ameliorate this situation.

Implementability

The alternate remedial strategy of ICs is easily implemented. Waiver of the ARARs
can be implemented by EPA through administrative actions. The waiver is completed
here within this ROD Amendment.

The treatment alternatives require construction of collection systems and a very large
treatment plant, or a very large permeable reactive barrier. While challenging because
of the large scale, the treatment alternatives could be implemented.

Short-Term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the
remedy and any adverse impacts that may be posed to workers, the community, and
the environment during construction and operation of the remedy until cleanup levels
are achieved.
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There is no construction phase to the alternate remedial strategy, so the short-term
effectiveness is the same as the long-term effectiveness.

The treatment alternatives would not be effective until after the completion of full
scale collection and treatment facilities. Therefore, the short-term effectiveness is the
same as current conditions.

Cost

Costs for the remedial alternatives analyzed in the TI Evaluation are provided in
Appendix C. The cost of the alternate remedial strategy has not been quantified, since
it adds no additional costs to the existing 1998 Selected Remedy requirements for
monitoring and ICs. The costs of the treatment alternatives are high, mainly due to
the large scale of the impacted area. The treatment plant or permeable reactive barrier
capital and 50-year Operations &Maintenance (O&M) costs were estimated to be from
approximately $59 million to $104 million dollars. Significant costs such as energy and
sludge management were not included. The cost of the collection systems was not
prepared because it is expected that the treatment plant represents the largest cost.

6.4.3.3 Modifying Criteria
State Acceptance

Montana DEQ concurs with this remedy modification, as indicated by their signature
to concurrence with this ROD Amendment.

Community Acceptance

EPA and DEQ received several comments from the public during the public comment
period for the proposed plan. Public comments, and the Agencies’ responses to those
comments, are summarized in Section 12 and are provided in the Responsiveness
Summary.

6.4.4 Alternative Remedial Strategy

6.4.4.1 Ground Water

The South Opportunity TI analysis (EPA 2011b) showed that the source of arsenic
contamination in ground water was the combination of contaminated soil and
saturated conditions. The previous RAs of reducing irrigation and allowing natural
attenuation to work for eleven years has not resulted in significant progress toward
meeting the ground water ARAR. Additional RAs which would control the source
through removal action or changing the hydrologic conditions are difficult to
implement because much of the area of concern is a jurisdictional wetland (i.e., a
wetland regulated under Section 404 of the Clean Water Act). Additionally, the
geochemical conditions necessary for natural attenuation are not present (EPA 2011b).
Since no actions are available which will remove the source or disrupt the transport
pathway, any ground water within or entering the South Opportunity Area of
Concern will remain or become contaminated with arsenic. Even if ground water is
withdrawn for treatment, the recharge water will become contaminated. Because the
contaminated South Opportunity TI zone ground water discharges to surface water
(Willow Creek), movement of the plume is hydraulically controlled.
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The South Opportunity TI analysis concluded that it is technically impracticable from
an engineering perspective to reduce arsenic concentrations below 10 pg/L in ground
water within the South Opportunity TI. It would be possible to collect and treat
ground water just prior to its entry into Willow Creek. Treating ground water at the
downgradient edge of the plume would not change the extent, magnitude, or mobility
of the ground water plume. This action would benefit the surface water receptors and
thus is not a strict ground water RA. On this basis, ground water treatment at the
edge of the plume is considered a surface water action.

6.4.4.2 Surface Water

The South Opportunity TI analysis (EPA 2011b) showed that the source of arsenic in
surface water is gains from ground water via small tributaries and drain tiles. An
additional source of arsenic in surface water is upstream source within the bedrock TI
zone. As discussed in Section 6.1.4.1, it is technically impracticable to remediate the
ground water to the arsenic human health standard throughout the South
Opportunity Area of Concern, and a previous determination has concluded that it is
technically impracticable to remediate the upstream source.

6.4.4.3 TI Zone Boundaries

Surface water investigations conducted in 1993 and 2007 attempted to sample all
tributaries to lower Willow Creek. All samples exceeded 10 pg/L arsenic confirming
the widespread nature of surface water contamination. Figure 6-1 delineates the South
Opportunity ground water/surface water TI zone. The area generally includes the
valley bottom land located within an area bounded by Mill Creek or Highway 1 to the
north, the Streamside Tailings OU to the east, the Silver Bow County line to the south,
and uplands associated with the Mount Haggin WMA (also the bedrock TI zone) to
the west. Downgradient movement of the plume is hydraulically controlled by
discharge into surface water either along Willow Creek or drain tiles. Because of the
connection between the extent of wetlands and ground water contamination,
wetlands on the north side of Highway 1 are included in the TI zone. Wetlands
further north are not included in the TI zone because no data have been collected to
indicate that shallow ground water contamination exists in that area. Data from drain
tiles and domestic wells indicate very low arsenic concentrations in ground water
north of the TI zone.

The surface water TI zone includes all surface water within the ground water TI zone
plus all surface water exiting the bedrock TI zone to the confluence of Mill Creek and
Willow Creek. The South Opportunity TI evaluation focused on the mainstem named
streams and named tributaries because the available data are mostly limited to these
water bodies. The results of the analysis are extended to include all surface water
within the boundaries of the TI zone because the loading sources are continuous and
the potential exists for arsenic concentrations to exceed 10 ng/L in surface water
throughout the TI Zone. The arsenic human health standard ARAR waiver applies to
all surface water within the TI zone.
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6.4.5 Remedial Requirements

EPA, in consultation with DEQ, has determined that large-scale soil removal from the
South Opportunity Ground Water/ Surface Water TI Zone will not be further
considered, due the inordinate cost of large scale removal and the uncertainty of the
effectiveness of source removal, as well as other elements set forth in South
Opportunity TI Evaluation Report (EPA 2011b). Because the soils will remain in place,
shallow ground water interaction with these soils will continue to present a potential
contaminant loading source to both ground water and surface water. EPA evaluated
the potential for treating the ground water as part of the South Opportunity TI
Evaluation Report. EPA has concluded that water treatment provides no appreciable
benefit to the environment, due to the inefficacy of the collection systems, as well as
the additional reasons set forth in the South Opportunity TI Evaluation Report.

Pursuant to Section 121(d)(4)(c) of CERCLA, 42 U.S.C. § 9621(d)(1), the Agencies
waive the ground water human health standard for arsenic of 10 pg/L for the
shallow ground water within the South Opportunity Ground Water/ Surface Water
Area of Concern as depicted in Figure 6-1, based on the South Opportunity TI
Evaluation. Similar to the North Opportunity Ground Water/ Surface Water Area of
Concern, the ground water TI waiver applies to the uppermost portion of the shallow
unconfined alluvial aquifer within the South Opportunity TI Ground Water/ Surface
Water Area of Concern, where shallow ground water interacts with high arsenic soils.

Note that naturally-occurring arsenic in ground water is not addressed under
CERCLA.

In addition to the remedial requirements identified in the 1998 ARWW&S OU ROD,
the following RAs will be taken for the South Opportunity area of concern:

m  Additional source control measures are required by removing waste associated
with Yellow Ditch, and other fluvially-deposited tailings in South Opportunity;

m  Prevent migration of plume toward the community of Opportunity;

m  Performance monitoring of ground water and surface water to evaluate the effects
of the source control measures;

m  [Cs CGWA to manage domestic use of ground water; and

m  Testing of domestic well users though the domestic well monitoring and
replacement plan, including providing an alternative water supply, if necessary.
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The three significant changes to the 1998 ARWW&S OU ROD Selected Remedy for the
Old Works/Stucky Ridge Subarea are expansion of the soils area of concern in the
West Galen area, the modification of the Old Works WMA boundary and ground
water POCs, and establishment of remedial requirements for upper Lost Creek. A
description of these changes is provided below.

7.1 West Galen Expansion Area (Significant
Change)

During the initial RD investigation, it became apparent to the Agencies that adjoining
areas outside of the ROD soil area of concern had barren or sparsely-vegetated soils
that appeared similar to areas previously assessed. Many of these areas were not
included in the original study area, because aerial photography used to identify
poorly-vegetated areas was unavailable for these areas and very limited soil sampling
had occurred in these areas (as demonstrated by the large variances depicted near the
edges of the regional soils kriging grid). Additionally, preliminary mapping by the
National Resources Conservation Service had identified soil areas with moderate to
severe impact classes from smelter-affected lands for soils beyond the ROD soil area
of concern.

In light of these issues, the Agencies initiated a limited soil sampling event for areas
outside of the ROD area of concern (RRU 2000) in May 2000. This opportunistic,
screening-level sampling was designed to determine whether barren or sparsely-
vegetated soils outside of the ROD area of concern have elevated concentrations of
COCs. The sampling results were used to delineate the West Galen Expansion Area
based on soil arsenic concentrations over 250 mg/kg and sparsely vegetated
conditions. This ROD Amendment includes the West Galen Expansion Area in the
ROD soil area of concern.

The West Galen Expansion Area covers approximately 6,164 acres north of the town
of Anaconda that were impacted primarily by aerial emissions from the smelting
facilities. The area consists of relatively level to gently sloping open space used
primarily for livestock grazing and hay production.

The Final RAWP/FDR for West Galen was approved in 2005 (Atlantic Richfield
2005b), and provides the methods and procedures being used to implement the
Selected Remedy components and conduct monitoring and maintenance for the
expansion area. That document sets forth the task-specific methods, approaches, and
other provisions aimed at having the Selected Remedy comply with the performance
standards and other criteria required by the ROD, and the vegetation management
plan and site-wide management plans prepared since the ROD was issued.
Construction has been initiated on over 4000 acres.
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7.2 Modification of Old Works WMA Boundary
(Significant Change)

The Old Works WMA boundary has been expanded to include the Old Works wastes
left in place as shown in the 1998 ARWW&S OU ROD, as well as additional waste
materials discovered during the OW/EADA OU RA. These waste materials are
adjacent to the Old Works WMA, and include additional Red Sands material adjacent
to Highway 48 and fluvial tailings in the Drag Strip Subarea. Figure 7-1 shows the
new WMA boundary. This area has been or will be capped with vegetative soil or
engineered cover to prevent exposure to mining and smelting wastes.

7.3 Modification of Old Works Ground Water
POC (Significant Change)

Expansion of Old Works WMA boundary requires moving the ground water POCs.
Old Works ground water POCs are shown on Figure 7-1. The new POC consist of
monitoring wells MW-207, MW-252, MW-251, and MW-255. The RDU 13 Old Works
Final Design Report (Atlantic Richfield 2010) also includes a monitoring plan to
monitor ground water at the POCs and within the WMA. Ground water will also be
monitored during high ground water table conditions during spring runoff occur,
which may mobilize precipitated contaminants in the vadose zone between low and
high water table events.

7.4 Addition of Lost Creek (Significant Change)

The 1998 ROD identified specific remedial requirements for Warm Springs, Mill and
Willow Creeks. No specific remedial requirements were identified for Lost Creek.
Several surface water investigations performed at the ARWW&S OU since the ROD
was issued in September 1998 form the basis for including Lost Creek within the
Surface Water Area of Concern, which was shown on Figure 3-2. These investigations
include high and low flow sampling in 1999, and stormwater sampling and analysis
that occurred in 2000, 2001, and 2002 to better define the extent of the surface water
area of concern. Additionally, the USGS has been collecting samples at two locations
on Lost, Mill, Warm Springs, and Willow Creeks (the lower stations since 2003 and
the upper stations since 2004). The storm water data provides the basis for including
Lost Creek within the Surface Water Area of Concern.

Prior to the ROD, storm event data were limited to a few storm events sampled in
1993 in Mill Creek and Warm Springs Creek with automated sampling devices. After
the ROD, several stormwater samples were collected during a July 3, 2000 storm event
by DEQ. Although these samples were not collected following a SAP, DEQ standard
operating procedures for the collection of surface water samples were followed. These
results indicated surface water exceedances of copper and arsenic in Lost Creek where
sampled. Stormwater runoff from normally dry, intermittent streams in Lost Creek
RDU 2 was noted during this sampling event.

Additional opportunistic stormwater samples were collected by the Agencies on June
4,2001, during a snow melt runoff event and on July 16, 2001, during a thunderstorm
event. Although exact precipitation measurements were not collected during the July
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16 thunderstorm, it is believed that this event was significantly more intense and
resulted in greater runoff volumes than the storm previously sampled by DEQ in
2000. The results of this surface water sampling during a storm event are provided in
the Data Summary Report; Surface Water Sampling During Storm Events; and June 4,
2001 and July 16, 2001 Sampling Events (CDM 2001). These data indicate that total
copper concentrations exceeded Montana DEQ-7 acute aquatic life standards by two
orders of magnitude in Lost Creek and Gardiner Ditch during the July 16 event. With
one exception, all other COC concentrations exceeded applicable state standards at all
of the sampling locations at Lost Creek and Gardiner Ditch.

Atlantic Richfield also collected stormwater samples in Lost Creek during that July 16,
2001 event (Atlantic Richfield 2002a). Atlantic Richfield also collected samples in
Warm Springs Creek that day and in both creeks the day after. These data, together
with the Agency data, include three samples collected over a 90-minute period at Lost
Creek sampling station LC-2. The result of this sampling, which indicated that the
acute aquatic life standard for copper was exceeded over this time period, suggested a
re-evaluation of where engineered controls should be designed and implemented as
revegetation and stormwater BMPs alone may not be able to reduce runoff
concentration inputs into Lost Creek to meet applicable water quality standards.

7.4.1 Remedial Requirements

The following specific remedial requirements are required for upper Lost Creek:

m  Use non-point source BMPs by employing land reclamation technologies to
reduce surface water runoff and transport of COCs to surface water receptors; and

m Where BMPs cannot fully minimize non-point source runoff, construct surface
controls to manage surface water runoff from ephemeral tributaries to Lost Creek.
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Section 8 Significant Changes to the
Smelter Hill Subarea Remedy

Significant changes to the 1998 ARWW&S OU ROD Selected Remedy for the Smelter
Hill Subarea are modification of the Smelter Hill WMA boundary, designation of the
Smelter Hill HAA, and the consolidation of miscellaneous wastes from cleanup of
historic abandoned railroad beds into the WMAs. A description of these changes is
provided below.

8.1 Modification of Smelter Hill Waste
Management Area Boundary and Ground
Water POC (Significant Change)

As discussed in Section 3.3, waste management area boundaries have been expanded
to include adjacent waste-left-in-place areas which will simplify future management
of wastes. EPA and DEQ have expanded the Smelter Hill WMA boundary to include
wastes associated with the Anaconda Smelter Handling, Processing and Storage
Areas and the West Stack Slag. The modified WMA boundary is shown in the Final
Smelter Hill Facilities RAWP/FDR and Figure 8-1.

The 1998 ROD required that the West Stack Slag be removed and consolidated into
the Main Granulated Slag pile, or used for EPA-approved uses. Under this ROD
Amendment, the Smelter Hill WMA has been expanded to include the West Stack
Slag. This material will be allowed to remain in place and be used as a resource as
permitted by the state. After resource development, the West Stack Slag area will be
remediated in accordance with WMA closure requirements.

With the expansion of the Opportunity Ponds WMA to include the Triangle Wastes
Area as discussed in Sections 1.1, 3.3, 3.4, and 4.1, the two WMAs are merged into one
WMA, referred to as the Smelter Hill/ Opportunity Ponds WMA. The revised Smelter
Hill WMA boundary is shown on Figure 8-1. Because the Opportunity Ponds and
Smelter Hill WMAs have been merged, previous ground water POCs identified at the
toe of the Anaconda Ponds in the 1998 ROD are withdrawn. A new POC at the flank
of the Anaconda Ponds (NW- 6s) is identified under this ROD Amendment, as shown
in Figure 8-1.

8.2 Designation of Smelter Hill HAA

(Significant Change)

The Smelter Hill HAA is shown in Figure 8-1. This area is located in a restricted access
uplands area on property owned by Atlantic Richfield and Anaconda-Deer Lodge
County. As noted on page DS-74 of the 1998 ARWW&S OU ROD, EPA and DEQ have
determined that certain areas exceeding 1,000 mg/kg arsenic, consisting mainly of

steep slope areas where it would be impracticable to use conventional reclamation
techniques may have an action level of 2,500 mg/kg arsenic, and remain protective of
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human health and wildlife in these restricted access areas. This ROD Amendment
incorporates the Smelter Hill HAA as shown in Figure 8-1 as part of the remedy.

The following remedial requirements apply to the Smelter Hill HAA:

m  Vehicular access by the public will be prohibited. Vehicular traffic will be limited
to authorized monitoring and maintenance personnel. Fences, gates, signs, and
other constructed controls will be used to maintain vehicle restrictions.

m  Development of ground water resources is prohibited, unless it can be
demonstrated that proposed actions will not increase or expand the existing
ground water contaminant plume.

Future residential or commercial development in the project area is prohibited, unless
the area is cleaned up to meet the appropriate action level.

8.3 Consolidation of Railroad Bed Wastes
(Significant Change)

The 1998 ROD identified abandoned railroad beds and ties on Smelter Hill as a
Miscellaneous Waste and required that these materials be consolidated into the
Smelter Hill WMA. During the RD, additional historic railroad beds were identified
near the smelter site. Additionally, an active rail line, constructed of waste material,
west of Anaconda was abandoned after the 1998 ROD. To be consistent with the 1998
ROD requirements for Miscellaneous Wastes, cleanup of these abandoned and

inactive railroad beds is required under this ROD Amendment. This waste will be
addressed as Miscellaneous Waste in accordance with the 1998 ROD.

c:\users\podolinskyna\desktop\decision summary.docx



Section 9 Fundamental Changes to the
Bedrock Aquifer/Spring Fed Tributaries
Ground Water/Surface Water Remedy

The Bedrock Aquifer TI Zone and the associated Spring-Fed Tributaries affect ground
water and/ or surface water arsenic concentrations in each of the five subareas.
Section 9.1 summarizes the fundamental change and associated analysis for
expanding the Bedrock Aquifer TI Zone from the 1998 ROD boundaries. Section 9.2
summarizes the fundamental change (TI Waiver) and associated analysis for Spring-
Fed Tributaries which is impacted by ground water discharge from the Bedrock
Aquifer. Alternative remedial strategies for ground water and surface water are
provided at the end of Sections 9.1 and 9.2, respectively. Finally, Section 9.3 describes
the Domestic Well Sampling and Replacement Program which is a key component of
the alternative remedial strategy for these TI zones and well as the North and South
Opportunity TI Zones.

9.1 Summary of Bedrock Aquifer TI Waiver
Decision

This section presents the remedial alternatives analyzed for the revision of the
Bedrock Aquifer TI Zone boundaries, a detailed evaluation of those alternatives for
the bedrock aquifer ground water with respect to nine evaluation criteria that EPA
has developed to address the statutory requirements of CERCLA, and the revised
selected remedy and remedial requirements for the TI zone.

9.1.1 Bedrock Aquifer T1 Zones

The 1998 ROD provided a TI waiver for the bedrock aquifer in the Mount Haggin,
Stucky Ridge, and Smelter Hill uplands. The TI evaluation previously indicated that it
was technically impractical to remediate the bedrock aquifer to levels below the
arsenic human health criterion of 18ug/L. The Second Addendum to TI Evaluation,
Bedrock Aquifer (EPA 2011c) updated the 1998 TI evaluation to address the change in
the arsenic human health standard to 10 pg/L and incorporate additional data
collected to refine the boundaries of the TI Zone. This ROD Amendment revises the
bedrock aquifer TI zone, as shown in Figure 9-1.

9.1.2 Description of Remedial Alternatives

The additional data collected since completion of the first addendum to the bedrock
aquifer TI evaluation has confirmed the previous site characterization and has not
provided any data that would change the previous conceptual site model. Therefore,
the sources and pathways previously identified in the original TI evaluation remain
valid.
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Very little RA has been completed in the bedrock TI zones. Soil treatment and
revegetation on a small area of Stucky Ridge surrounding the MW-248 well cluster
was completed around 1998 and the wells have shown and improving trend.
Although this is a small sample, it provides encouraging data to suggest that soil
treatment may positively impact ground water quality as was expected in the ROD:

“These source control measures will minimize transport of COCs to the ground water,
prevent further migration of the plume, and may improve ground water conditions
over time.” (EPA and DEQ 1998)

Since no changes to the site characterization have been made, no changes to the
overall remedial alternatives presented in the original TI are needed for the bedrock
aquifers TI Zone.

9.1.3 Comparative Analysis of Alternatives

Based on the lack of change to the site characterization and minimal updates to the
remedial alternatives analysis, no changes to the restoration potential analysis are
needed. The analysis presented in the 1996 TI evaluation remains valid. Since there
were no new remedial alternatives identified in Section 6, the nine criteria analysis
from Feasibility Study 3A (EPA 1996a) and the ARWW&S OU ROD (EPA and DEQ
1998) still apply. The following sections, however, discuss the 1996 alternatives with
respect to technology changes and corresponding effects to the nine criteria.

9.1.3.1 Source Removal

Although innovative equipment may have become available since 1996, the area to be
addressed through removal actions has increased due to a lower ARAR and following
additional investigation to refine the TI Zone boundaries. Potential efficiencies
obtained from newer technologies are offset by the large area requiring removal. The
effectiveness may be slightly lower than previously identified due to the lower water
quality standard.

No significant changes to the effectiveness, implementability, or short-term effects
need to be made as a result of the availability of new data. It is expected that costs
would be higher due to a larger area to be removed and inflation, but no detailed
analysis will be conducted.

9.1.3.2 Source Containment

Since the original TI evaluation was conducted, two large and several smaller soil
capping projects have occurred in the ARWW&S OU. The 500 acre Anaconda Ponds
was covered with 18 inches of soil cover borrowed from a site on the east slope of
Smelter Hill in 2000. This borrow area was also used to cover 11 acres of lowlands at
the former town site of Mill Creek east of Smelter Hill. A large project was initiated to
provide cover soil over the 2,200 acre Opportunity Ponds. An extensive borrow area
investigation was completed and no significant sources of low permeability soil were
found near the Opportunity Ponds. Based on this information, a borrow source
capable of producing a sufficient quality of cover soil capable of supporting adequate
vegetation may be difficult to find in the vicinity of Anaconda.
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Also, the area requiring cover soil has increased following additional investigation.
The effectiveness may be slightly lower than previously identified due to the lower
water quality standard.

No significant changes to the effectiveness or short-term effects need to be made as a
result of the availability of new data. The TI evaluation previously identified the lack
of borrow as a factor for implementability and the new information has confirmed
this concern. It is expected that costs would be higher due to a larger area to be
removed and inflation, but no detailed analysis will be conducted.

9.1.3.3 Ground Water Extraction and Treatment

Although innovative equipment may have become available since 1996, the area to be
addressed through removal actions has increased due to a lower ARAR and following
additional investigation to refine the TI Zone boundaries. Potential efficiencies
obtained from newer technologies are offset by the large area requiring removal. The
effectiveness may be slightly lower than previously identified due to the lower water
quality standard.

No significant changes to the effectiveness, implementability, or short-term effects
need to be made as a result of the availability of new data. It is expected that costs
would be higher due to a larger area requiring extraction and inflation, but no
detailed analysis will be conducted.

9.1.3.4 In-Situ Soil Treatment

This alternative was selected in the 1998 ARWW&S OU ROD as the remedy for
upland soils and has been partially implemented. Data from monitoring wells
installed adjacent to revegetated test plots constructed in 1999 on Stucky Ridge is
encouraging and suggests that soil treatment may be effective at reducing arsenic
loading to ground water. However, the upper Willow Creek drainage is well-
vegetated but arsenic concentrations in ground water still exceed the 10 pg/L
standard, so while reductions in arsenic concentrations will be achieved by the soils
remedy, achievement of the standard is unlikely.

No significant changes to the effectiveness, implementability, or short-term effects
need to be made as a result of the availability of new data. It is expected that costs
would be higher due to a larger area requiring treatment and inflation, but no
detailed analysis will be conducted.

9.1.4 Selected Remedy

The Second Addendum to the bedrock aquifer TI evaluation (EPA 2011c) presented
additional information regarding the lateral and vertical extent of contamination and
changes in the degree of contamination over time. This additional information refines
the extent of contamination but does not significantly change the characterization of
the bedrock aquifer presented in the 1996 TI evaluation. Because no significant
changes to the interpretation have occurred, the previous analysis remains valid as
does the recommended alternative remedial strategy implemented at the site.
Additionally, the conclusions of the 1996 TI evaluation remain valid.
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The conclusions for the Smelter Hill TI Zone were (EPA 2011c):

“Based on the conceptual model and corresponding assumptions for the bedrock
aquifer in the Undisturbed Area of Smelter Hill and adjacent areas [Smelter Hill TI
Zone), attainment of the ARAR for arsenic in ground water is considered technically
impracticable. The principal reasons for this conclusion are: 1) the large volume of
source material; 2) the large volume of impacted ground water; 3) the fractured nature
of the bedrock aquifer system; 4) the fact that the primary source of arsenic in ground
water in the shallow bedrock aquifer of the TI zone is attributed to migration of arsenic
from widespread areas of surface soil contamination (non-point source); 5) the time
required to implement a removal, containment, and treatment option; and 6) present
worth costs associated with implementation of identified restoration alternatives while
considering the uncertainty in their ability to attain ground water ARARs in a
reasonable time frame.”

The conclusions for the Stucky Ridge TI Zone were (EPA 2011c):

“The primary source of arsenic in ground water in the shallow bedrock aquifer of the
TI zone is identified as migration of arsenic from widespread areas (3,622 acres) of
sutface soil contamination (non-point source). The results of this evaluation indicate
attainment of the RAG for arsenic in ground water (18 ug/L) in the shallow bedrock
aquifer underlying portions of Stucky Ridge is not technically practicable. The
principal reasons for this conclusion are: 1) the large volume of source material; 2) the
widespread area and large volume of impacted ground water; 3) the complex geology
and corresponding hydraulic properties of the bedrock aquifer system; 4) the fact that
the primary source of arsenic in ground water in the shallow bedrock aquifer of the
Stucky Ridge TI zone is attributed to migration of arsenic from widespread areas of
surface soil contamination (non-point source); 5) the time required to implement a
removal, containment, and treatment option; and 6) present worth costs associated
with implementation of identified restoration alternatives while considering the
uncertainty in their ability to attain ground water ARARs in a reasonable time
frame.”

9.1.5 TI Zone Boundary Revisions

Based on the additional information presented in the second addendum to the
bedrock TI evaluation, the TI zone boundaries are revised as shown in Figure 9-1.
Areas where ground water in the bedrock aquifer exceeds the standard of 10 ng/L
arsenic are delineated based on direct ground water sampling in wells and springs.
While the previous bedrock TI Zone delineations relied on this direct sampling data,
this addendum also incorporates surface water data collected from spring-fed
tributaries as a surrogate for ground water data. Surface water data collected from
tributaries is indicative of ground water quality (due to discharge from springs) and
ground water contamination is inferred based on surface water quality. Ground water
in the bedrock aquifer beneath alluvium in the Warm Springs Creek valley is known
to be contaminated and it is assumed that the bedrock aquifer beneath other alluvial
valleys is also contaminated.
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The primary changes to all three previous TI Zones include:

m  The bedrock aquifer beneath the alluvial aquifer in the valleys has been added to
the bedrock TI zone resulting in merging of the previous three TI zones into a
single bedrock TI zone;

m  The California Creek area has been added based on new spring and surface water
data;

m  The area from Lost Creek to Modesty Creek has been added based on surface
water data and limited spring data;

m  The western boundary near Anaconda has been expanded slightly based on data
collected from domestic wells; and

m  Boundaries with waste management areas are adjusted based on changes to the
WMA boundaries

The revised boundaries of the bedrock TI Zone are shown on Figure 6-1. The bedrock
TI zone now includes 63,515 acres or 99 square miles, approximately double the area
delineated in the ROD.

The depth of the bedrock TI zone remains unchanged at 250 feet below ground
surface.

Consistent with the previous TI evaluations, the bedrock TI zone includes ground
water within glacial deposits and incidental non-bedrock deposits within the TI zone
boundary. The bedrock TI zone does not include the alluvial aquifer within major
tributaries valleys including Mill Creek, Warm Springs Creek, and Lost Creek.

9.1.6 Remedial Requirements

The remedial requirements for the bedrock aquifer TI Zones presented in the 1998

ROD remain valid. These requirements include:

m  [mplement source control measures through waste consolidation and implementation of in
situ revegetation or soil cover treatments.

m  Implement ICs to monitor and regulate domestic ground water use.

m  Establish a long-term monitoring plan.

m  Complete site characterization to better define lateral and vertical extent of TI zones.

m  Provide for alternate water supplies.

9.2 Summary of Spring-Fed Tributaries TI
Waiver Decision

This section presents the remedial alternatives analyzed for surface water impacted
by impacted ground water inflows, a detailed evaluation of those alternatives for the
surface water with respect to nine evaluation criteria that EPA has developed to
address the statutory requirements and preferences of CERCLA, and the revised
selected remedy and remedial requirements for the surface water TI zone.
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9.2.1 Spring-Fed Tributaries

The 1998 ARWW&S OU ROD identified the selected remedy for surface water as
source control of streamside wastes and contaminated uplands soils. The ARWW&S
OU ROD (EPA and DEQ 1998) explained the remedy for upland areas (page DS-62):

“For contaminated surface water in Cabbage Gulch and Yellow Ditch, EPA evaluated
active treatment of the surface water sources to attain the State of Montana water
quality standards. EPA recognizes other major contributions of arsenic to these
sources (i.e., contaminated ground water, surface water springs, and seeps) and
therefore proposes implementing soils source control measures and monitoring water
quality to assess eventual attainment of the standards. EPA, in consultation with the
State of Montana, may require the PRP to re-evaluate treatment of the water in the

future.”

Through the RD and RA process, the extent of surface water contamination by arsenic
has been found to extend far beyond Cabbage Gulch and Yellow Ditch. Arsenic
contamination was found in all mainstem streams from Willow Creek in the south to
Modesty Creek to the north excluding Warm Springs Creek which has its headwaters
outside of the OU. To the extent sampled, all tributaries with headwaters within the
OU were also found to be contaminated by arsenic. In addition, arsenic contamination
was found in headwaters streams south of the continental divide. The majority of
arsenic contamination in surface water is due to ground water inflow from springs
and seeps or gaining reaches. The ROD recognized this ground water source, but did
not identify a RA to address a ground water source of contamination to surface water.
Therefore, significant areas of contaminated surface water will have no RAs initiated
under the 1998 ARWW&S OU ROD.

Surface water monitoring conducted since the ARWW&S ROD indicates that the
concentrations of arsenic in mainstem streams in the ARWW&S OU are not
decreasing and are not expected to attain arsenic human health standard in all surface
water bodies. The ARWW&S ROD identified the following potential additional
actions for surface water:

“If it is determined, on the basis of the preceding RAs and monitoring data, that these
water sheds cannot meet the applicable water quality standards, one or more of the
following measures involving long-term management may occur for an indefinite
period of time as a modification of the remedy:

An analysis of the TI of achieving further contaminant reduction and
potential waiver of the water quality standard;

Re-evaluation of remedial technologies for treatment of surface water; and

Consideration of additional BMPs.”

Because no planned RAs are expected to reduce arsenic contamination in surface
water in the bedrock uplands and monitoring indicates that the State of Montana
arsenic standard will not be attained in the foreseeable future, EPA is invoking the
above anticipated modifications to the remedy.
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9.2.2 Description of Remedial Alternatives

As presented in the 1998 ARWW&S OU ROD, the selected remedy for surface water is
source controls through land reclamation, selective removal of tailings, engineered
storm water runoff controls, and monitoring. The Spring-Fed Tributaries TI Analysis
(EPA 2011d) has considered multiple approaches to remediation of the spring-fed
tributaries. The remedy for surface water for the spring-fed tributaries includes:

ICs. ICs that are currently being developed will also address potential human
consumption of surface water exceeding the arsenic human health standard.
Specific ICs components to address this potential risk include the CPMP and
the DPS. The CPMP includes educational materials such as brochures and
periodic newspaper announcements to inform the public about arsenic present
in certain surface water receptors, while the DPS will include provisions that
prohibit individuals to use surface water as a drinking water source within the
Smelter Overlay District.

ARAR Waiver. Waiver of the Montana surface water human health standard
and federal MCL for arsenic in the spring-fed tributaries. No other surface
water standards are being considered for waivers as a result of this TI analysis.
No other waivers are applied as other ARARs will be or have been met.

Monitoring. Surface water will continue to be monitored to help ensure
compliance with ARARs that have not been waived.

For evaluation, one alternative for surface water restoration is discussed and
compared against ICs and an ARAR waiver.

Alternative 1: Collection of surface water at strategic locations in the Mill, Willow,
Modesty, and California Creek watersheds. The water would be treated and returned
to the surface water as needed to prevent stream dewatering (i.e., immediately below
the diversions, except for the Mill Creek tributary diversions high in the watershed,
which will not dewater the mainstem).

9.2.3 Comparative Analysis of Alternatives

In accordance with the NCP, the relative performance of each alternative is evaluated
using the nine criteria (40 CFR § 300.430 (e)(9)(iii)) of the NCP as a basis for
comparison. The purpose of the evaluation process is to determine which alternative:
(a) meets the threshold criteria of overall protection of human health and the
environment and attainment of ARARs, (b) provides the “best balance” with respect
to the five balancing criteria of 40 CFR § 300.430(e)(9)(iii) (C)-(G), and (c) takes into
consideration the acceptance of the state and the community.

9.2.3.1 Threshold Criteria

Overall Protection of Human Health and the Environment

Overall protection of human health and the environment addresses whether each
alternative provides adequate protection of human health and the environment and
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describes how risks posed through each exposure pathway are eliminated, reduced,
or controlled, through treatment, engineering controls, and/or ICs.

Protection of human health is ensured through a combination of ICs and monitoring
in the selected alternative. All alternatives would leave arsenic in surface water
upgradient of the collection points, so ICs would be needed to be protective of human
health.

Most of the streams in the bedrock uplands (Lost, Mill, and Willow Creeks) meet
aquatic life standards nearly all of the time. Exceedances occur primarily during high
water events. However, Cabbage Gulch, Lost Horse Creek, and Lapilli Creek are
tributaries closer to the smelter stack and exhibit low flows and higher arsenic
concentrations. The arsenic concentrations often exceed the chronic aquatic life
standard, and occasionally exceed the acute standard. EPA expects that revegetation
and storm water BMPs constructed during RA will result in streams achieving
compliance with the aquatic life standards for metals, and that revegetation will result
in Cabbage Gulch, Lost Horse Creek, and Lapilli Creek achieving compliance with the
aquatic life standard for arsenic.

Existing data compiled during the Baseline Ecological Risk Assessment (EPA 1997)
and in fish surveys completed by FWP suggest that although occasional exceedances
of DEQ-7 aquatic life standards present a potential risk, the ARWW&S OU streams
generally support reasonable populations of aquatic organisms. By diverting surface
water to a treatment facility, treating the water to reduce arsenic concentrations below
10 pg/L (well below the aquatic life standard of 150 ng/L), and returning the treated
water to the point of collection, significant changes in physical and chemical
properties of surface water can be expected. These include temperature, dissolved
oxygen, and general chemistry (e.g., total dissolved solids would increase due to the
addition of chemical reagents). The cumulative effects of these impacts on
downstream aquatic life are not known and would require analysis before a treatment
system could be implemented.

Surface water Alternative 1 would leave arsenic in the surface water above the point
of diversion for treatment, so ICs would be needed to be protective of human health.
Surface water Alternative 1 would not change concentrations in these creeks and
tributaries above the points of diversion; it would only reduce the loading of arsenic
to downstream surface water receptors.

Treating Mill Creek and upper Willow Creek to meet human health standards would
not eliminate exceedances of arsenic in downstream receiving waters (the Clark Fork
River). Arsenic concentrations in the Clark Fork River will not meet the human health
standard unless there is a basin-wide effort to remediate these widespread sources of
contamination. Further, Silver Bow Creek is the largest source of loading to the Clark
Fork River, and treating Mill and Willow Creeks will not achieve the human health
standard.

Compliance with ARARs

Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), and NCP 40 C.F.R. §
300.430(f)(1)(ii)(B) require that RAs at CERCLA sites at least attain legally applicable
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or relevant and appropriate Federal and State requirements, standards, criteria, and
limitations which are collectively referred to as “ARARs,” unless such ARARs are
waived under CERCLA section 121(d)(4), 42 U.S.C. § 9621(d).

Applicable requirements are those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under Federal
environmental or State environmental or facility siting laws that specifically address a
hazardous substance, pollutant, contaminant, RA, location, or other circumstance
found at a CERCLA site. Only those State standards that are identified by a state in a
timely manner and that are more stringent than Federal requirements may be
applicable. Relevant and appropriate requirements are those cleanup standards,
standards of control, and other substantive requirements, criteria, or limitations
promulgated under Federal environmental or State environmental or facility siting
laws that, while not “applicable” to a hazardous substance, pollutant, contaminant,
RA, location, or other circumstance at a CERCLA site address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well
suited to the particular site. Only those State standards that are identified in a timely
manner and are more stringent than Federal requirements may be relevant and
appropriate.

Compliance with ARARs addresses whether a remedy will meet all of the applicable
or relevant and appropriate requirements of other Federal and State environmental
statutes or provides a basis for an invoking waiver.

The alternate remedial strategy meets all ARARs except the 10 pg/L human health
standard for arsenic in surface and ground water (as specified in DEQ-7 and 40 CFR
141.11). These spring-fed tributaries are discharges of bedrock ground water, which
has already been addressed under the bedrock TI evaluation. Surface water in Lost
Horse Creek and Cabbage Gulch will not meet the aquatic life standards under any
scenario.

Surface water Alternative 1 would leave arsenic in surface water in excess of the
human health standard above diversion points. Furthermore, the reduction in loading
would not result in achievement of human health standards in downstream receiving
waters, such as the Clark Fork River. Additionally, the treated water is likely to
become recontaminated if it is used for irrigation of contaminated soils (as discussed
in the South Opportunity TI evaluation (EPA 2011b)). The treatment alternatives are
not capable of achieving the human health standard for arsenic with certainty.
Therefore, a waiver of the human health arsenic standard is necessary.

9.2.3.2 Primary Balancing Criteria

Long Term Effectiveness and Permanence

Long-term effectiveness and permanence refers to expected residual risk and the
ability of a remedy to maintain reliable protection of human health and the
environment over time, once clean-up levels have been met. This criterion includes
the consideration of residual risk that will remain onsite following remediation and
the adequacy and reliability of controls.
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The remedial strategy does not involve implementation of RAs. The strategy is
limited to administrative actions and ICs. These are considered to be very effective
and permanent for limiting exposure to arsenic in surface water and ground water

The treatment alternatives rely on active collection and treatment of surface and/or
ground water indefinitely. The long-term effectiveness and permanence of treatment
alternatives requires a very large commitment to long-term O&M, including periodic
replacement of the treatment systems.

As already discussed, treatment would not result in achieving the human health
standard in the receiving waters.

Reduction in Toxicity, Mobility or Volume through Treatment

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated
performance of the treatment technologies that may be included as part of a remedy.

The alternate remedial strategy does not alter the existing toxicity, mobility or volume
of arsenic in surface water in the bedrock uplands throughout the ARWW&S OU.
Source control through removal is unimplementable. The treatment alternatives are
effective at reducing the toxicity and mobility of arsenic via capture and treatment.
However, treatment is only effective to receptors below the point of diversion.

Implementability

The alternate remedial strategy of ICs is implementable and administratively feasible.
Waiver of the human health standard for arsenic can be implemented by EPA through
administrative actions. The waiver is completed here within this ROD Amendment.

The treatment alternatives require construction of collection systems and a very large
treatment plant. While challenging because of the large scale, the treatment
alternatives could be implemented. However, issues such as obtaining right-of-way
for large pipelines, private land ownership, and large surface water impoundments
may make implementation administratively difficult.

Short-Term Effectiveness

Short-term effectiveness addresses the period of time needed to implement the
remedy and any adverse impacts that may be posed to workers, the community, and
the environment during construction and operation of the remedy until cleanup levels
are achieved.

Short-term effectiveness is not ensured until the ICs and monitoring are in place. The
treatment alternatives would not be effective until after the completion of full-scale
collection and treatment facilities. There may be hazards to workers during
construction of the capture systems and treatment plant.

Cost

The cost of the alternate remedial strategy is within the range of costs identified in the
1998 ARWW&S OU ROD. Because all actions are administrative in nature or
monitoring, the costs are expected to be relatively small compared to treatment
alternatives. Monitoring is required regardless of the type of RA or waiver.
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The costs of the treatment alternatives are high, mainly due to the large flow rates
estimated for treatment. The capital and 50-year O&M costs for treatment plants for
all the tributaries are $326 million dollars (present value). Significant costs such as
energy and sludge management were not included. The costs of the collection
structures and storage reservoirs were not prepared because it is expected that the
treatment plant and O&M represent the largest readily-identifiable cost. It should be
noted that the costs for impoundments can be significantly higher than plant
construction costs if dam construction is required.

9.2.3.3 Modifying Criteria
State Acceptance

Montana DEQ concurs with this remedy modification, as indicated by their
concurrence with this ROD Amendment.

Community Acceptance

EPA and DEQ received several comments from the public during the public comment
period for the proposed plan. Public comments, and the Agencies’ responses to those
comments, are summarized in Section 12 and are provided in the Responsiveness
Summary.

9.2.4 Alternative Remedial Strategy

9.24.1 Spring-Fed Tributaries

The Spring-Fed Tributaries TI Analysis (EPA 2011d) showed that the source of arsenic
in surface water is gains from ground water. The Bedrock Aquifer TI (EPA 2011c)
concluded that ground water is technically impracticable to remediate arsenic to the
standard in the bedrock uplands. Since the ground water source will not be mitigated,
surface water in spring-fed tributaries will remain impacted by arsenic within the
reaches affected by gaining ground water. Most of the tributaries evaluated exceed
the human health standard for arsenic, but three also exceed the chronic aquatic life
standard and two exceed the acute aquatic life standard. EPA expects that proposed
revegetation and storm water BMPs constructed during RA will result in these
streams achieving compliance with the aquatic life standards.

This surface water evaluation concluded that it is technically impracticable from an
engineering perspective to reduce arsenic concentration in spring-fed tributaries of
Willow, Mill, California, and Modesty Creeks as well as intermittent flow tributaries
below 10 pg/L in surface water within the bedrock TI zone delineated in Figure 7-1.
The alternative remedial strategy includes ICs and monitoring that would be
protective of human health should the arsenic standard be waived.

9.2.4.2 TI Zone Boundaries

The Bedrock Aquifer TI Analysis identifies the extent of known and probable surface
water contamination in the bedrock uplands. The area includes bedrock uplands and
minor areas of glacial and alluvial deposits occurring within bedrock upland areas.
Figure 7-1 shows the revised bedrock aquifer TI Zones. The TI waiver addresses all
surface water bodies with the Bedrock Aquifer TI Zones. The contamination and
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potential waiver areas extend to the mouths of these surface water bodies or the
downstream end of the ARWW&S OU.

The Spring-Fed Tributaries TI Analysis focuses on the spring-fed tributaries to
mainstem named streams because the available data are mostly limited to these water
bodies. Figure 9-1 shows the surface waters addressed in the TI Analyses. The results
of the analysis are extended to include all state surface water within the boundaries of
the TI Zone shown in Figure 9-1 because the loading sources are continuous and the
potential exists for arsenic concentrations to occasionally exceed 10 pug/L in surface
water throughout the TI Zone.

9.2.4.3 Remedial Requirements

In addition to the specific remedial requirements for surface water set forth in Section
9.6 of the 1998 ARWW&S OU ROD, requirements for surface water also include:

1Cs. ICs that are currently being developed will also address potential human
consumption of surface water exceeding the arsenic human health standard.
Specific ICs components to address this potential risk include the CPMP and
the DPS. The CPMP includes educational materials such as brochures and
periodic newspaper announcements to inform the public about arsenic present
in certain surface water receptors, while the DPS will include provisions that
prohibit individuals to use surface water as a drinking water source within the
Smelter Overlay District.

ARAR Waiver. Waiver of the arsenic human health standard for certain
surface water within the South Opportunity Area of Concern. No other surface
water standards are being considered for waivers as a result of this TI analysis.
No other waivers are applied as other ARARs will be or have been met.

Monitoring. Surface water will continue to be monitored to help ensure
compliance with ARARs that have not been waived.

9.3 Domestic Well Sampling and Replacement

To prevent human exposure to arsenic from drinking ground water within and
adjacent to the TI zones that exceeds human health standards, a domestic well
sampling and replacement program will be established to periodically test all
domestic wells within the domestic well area of concern, which is shown in Figure 9-
2. Elements of this program will include a SAP; initial monitoring schedule; re-
sampling in the event that initial samples exceed human health standards; and
procedures and schedules to provide alternative water supplies if the exceedance is
confirmed and is related to the site contamination.

Under Montana law, a CGWA may be designated to limit certain types of water
appropriations due to water quality problems (MCA 85-2-501 et. seq). CGWAs are
administered by the Montana Department of Natural Resources (DNRC), and any
new domestic wells drilled within the area require a permit from the DNRC. DEQ
will petition for designation of the domestic well area of concern shown in Figure 9-2
as a CGWA. Under a domestic well sampling and replacement program, the Montana
Bureau of Mines and Geology (MBMG) would coordinate the drilling of any new well
with the property owner and the well driller to minimize the potential for
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constructing a well within ground water that could potentially exceed human health
standards. After well completion, MBMG will sample the new well, and if an
exceedance is detected and confirmed, another new well will be drilled or another
alternative water supply will be provided.

In addition to regulating new wells, existing wells within the CGWA will be tested on
a regular basis, and replaced if the exceedance is confirmed and related to the site
contamination. Sampling schedule, frequency, procedures, and analyses will be
provided in the domestic well sampling and replacement program. Domestic well
sampling by the MBMG will be coordinated with the ADLC health department to
allow sampling for non-Superfund related contamination.
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Section 10 Summary of Remedy and
Remedy Changes

The basis for the revisions to the Selected Remedy identified in the 1998 ARWW &S
OU ROD are twofold: (1) fundamental changes resulting from the Agencies’ decision
to waive the arsenic human health standard in certain ground and surface waters at
the site, based on the arsenic human health standard of 10 Og/L, which has resulted
in expanded and new TI Zones; and (2) additional design investigations and work
completed which has led to better site characterization and subsequent changes to the
1998 Selected Remedy. The first basis results in fundamental changes to the 1998
ROD, while the second basis results in significant changes to the 1998 ROD.

The RAO identified in the 1998 ROD remain unchanged under this ROD Amendment.
The fundamental and significant changes to the ROD for each media are summarized
as follows. Fundamental changes are to ground water and surface water components.

Wastes and Soils
1. The Opportunity Ponds WMA has been expanded, as shown in Figure 4-1.
2. The Smelter Hill WMA has been expanded, as shown in Figure 8-1.

3. The Opportunity Ponds and Smelter Hill WMAs have been merged into a
single WMA, as shown in Figure 3-3.

4. The Old Works WMA has been expanded, as shown in Figure 7-1.

5. The Uplands Soils Areas of Concern has been expanded, as shown in Figure 3-
4.

6. A Dutchman HAA has been designated, as shown in Figure 5-1
7. A Smelter Hill HAA has been designated, as shown in Figure 8-1.

8. Additional abandoned railroad wastes have been identified for disposal into a
WMA, as described in Section 8.3.

Ground Water

9. New POC locations have been established for the Smelter Hill/ Opportunity
Ponds WMA, as shown in Figure 4-1.

10. A GWSWMS has been constructed along a portion of the toe of the
Opportunity Ponds tailings impoundment to address potential arsenic ground
water plume movement.

11. New POC locations have been established for the Old Works WMA, as shown
in Figure 7-1.

12. The arsenic human health standard for ground water has been waived for the
North Opportunity Alluvial Aquifer TI Zone, as shown in Figure 5-1.
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13. The arsenic human health standard for ground water has been waived for the
South Opportunity Alluvial Aquifer TI Zone, as shown in Figure 6-1.

14. The Bedrock Aquifer TI Zone has been expanded, as shown in Figure 9-1.

15. The remedy for the Blue Lagoon has been changed from drainage control
improvements to removal, as discussed in Section 6.2.

16. The remedy for the Yellow Ditch requires significantly more areas of removal
than that originally anticipated under the ROD, as discussed in Section 6.3.

17. A Domestic Well Monitoring and Replacement Program is being implemented
to ensure that domestic well users do not drink ground water above human
health standards, as shown on Figure 9-2 and discussed in Section 9.3.

18. Revised ground water standards to meet current state and federal
requirements are adopted, as identified in Table 3-1.

Surface Water

19. The Warm Springs Creek remedy has been significantly expanded compared
to the quantities originally identified in the ROD, as described in Section 5.2.

20. Surface water remedial requirements have been established for Lost Creek, as
identified in Section 7.4.

21. The arsenic human health standard for surface water has been waived for
certain streams and tributaries, as shown in Figure 9-1. 21. Revised surface
water standards to meet current state and federal requirements are adopted, as
identified in Table 3-1.

Table 10-1 summarizes the changes to the 1998 ARWW&S OU ROD Selected Remedy
that were presented in Sections 4 through 9.
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Table 10-1. Fundamental and Significant Differences between ARWW&S OU Selected Remedy and 2010 ROD Amendment.

Media/Change

1998 ARWW&S OU ROD |

2011 ARWW&S OU ROD Amendment

2 Basis for Difference and Expected Outcome

Waste Management Areas (Opportunity Ponds, Old Works/Stuck Ridge, and Smelter Hill Subareas)

Waste
Management Area
(WMA) Boundaries
- SIGNIFICANT

WMA and waste left-in-place boundaries
are identified in Figures 9-2, 9-3, and 9-4
of the 1998 ROD.

Revised WMA boundaries are identified in
Figure 9-1 of the ROD Amendment.

Based on previous delineations of wastes left in place and waste
investigations conducted during the RD, it was determined that the
WNMA boundaries should be revised to incorporate WLIP and newly
identified waste areas. Because the expanded areas were
previously designated as Wastes Left In Place, the boundary
revisions should not result in a change of land use.

Ground Water Remedy for WMAs (Opportunity Ponds, Old Works/Stuck Ridge, and Smelter Hill Subareas)

Ground water
POC -
SIGNIFICANT

The ROD identified ground water POC
based on the WMA boundaries.
Opportunity Ponds: MW-214, MW-26,
MW-26-M, MW-28, MW-28M, MW-215,
MW-81, MW-31, MW-31M, and MW-216
Smelter Hill: MW-211, MW-36, MW-36D,
MW-218S, MW-218D, MW-75 and MW -
219 and MW-220.

Old Works: MW-213 and MW-204.

With the revision of WMA boundaries,
accordingly, the POC are revised:

Opportunity Ponds/Smelter Hill: Opportunity
Ponds toe/flank: NW-1-OPd, NW-1-OPs, NW-
2-OPd, NW-2-OPs, NW-3-OPd, NW-3-OPs,
NW-4-OPd, NW-4-OPs, MW-216, MW-26,
MW-26M, MW-10R/NW-5s, MW-212, MW-
214. Triangle Waste Area - MW-256.
Anaconda Ponds flank: NW-6s.

Old Works: MW-207, MW-252, MW-251, MW -
255

The new POC are or will be established in areas downgradient from
WMASs, as close to the WMA as practicable. Ground water
compliance is still expected at the POCs.
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Media

1998 ARWW&S OU ROD

2011 ARWW&S OU ROD Amendment

Basis for Difference and Expected Outcome

Miscellaneous Wastes (Smelter Hill and Opportunity Ponds Subareas)

West Stack Slag -
SIGNIFICANT

The ROD required this material to be
removed and consolidated into the Main
Granulated Slag Pile, or used for EPA-
approved purposes.

The Smelter Hill WMA boundary is revised to include
the West Stack Slag, which will be allowed to be
commercially processed.

Additional evaluations indicated that this slag material could
potentially be reprocessed. All slag will eventually be
processed or capped. WMA boundaries are revised to
include all Wastes Left In Place.

Railroad Beds and
Ties -
SIGNIFICANT

The ROD required that waste and railroad
ties associated with the abandoned line
on Smelter Hill be removed and
consolidated into a WMA.

The ROD expected that the other
abandoned railroad waste would be
identified in the future and also be
removed and consolidated into a WMA.

Since the ROD, abandonment of the West Valley
railroad line has been proposed. Similar to the
Smelter Hill line, it has been determined that the
waste and railroad ties associated with the West
Valley line will be removed and consolidated into a
WMA.

Additionally, wastes associated with the remnants of
abandoned railroads and/or spurs south of Highway 1
and within or adjacent to Anaconda are required to be
removed and consolidated into a WMA.

Data collected since the ROD was issued indicate that
contaminants are present above the recreational/open space
arsenic cleanup level of 1,000 mg/kg, and wastes are present
in the West Valley line. Similar data were collected for the
abandoned historic railroad beds. Eventually, all
contaminated abandoned railroad bed materials within the
OU will be removed and consolidated within a WMA.

Triangle Wastes -
SIGNIFICANT

The ROD allowed these wastes to remain
in place and permanently closed as a
Waste Left In Place.

These wastes have been incorporated into the
Opportunity Ponds WMA.

The WMA boundary is revised to include Wastes Left In
Place. The Triangle Waste area will become an industrial
area (e.g., dedicated development) or will be closed similar to
other cells of the Opportunity Ponds WMA.
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Media 1998 ARWW&S OU ROD

2011 ARWW&S OU ROD Amendment

20 Basis for Difference and Expected Outcome

Contaminated Soils (North Opportunity, South Opportunity, Old Works/Stucky Ridge and Smelter Hill Subareas)

The ROD identified the contaminated
soils area of concern on Figure 9-5 of the
1998 ROD document.

Area of Concern -
SIGNIFICANT

The area of concern has been expanded as
shown on Figure 9-2 of this 2011 ROD
Amendment.

Data obtained from RD field efforts including the Delineation of
Outer Boundary Investigation and Phase IIl of the LRES. This
results in more area being treated and revegetated within the
Oou.

High Arsenic Soils
- SIGNIFICANT

The ROD allowed a portion of Smelter Hill
to have soil arsenic concentrations in
excess of 1000 ppm based on equipment
implementability (steep and rocky slopes).
The area was required to have soil
arsenic concentrations below 2500 ppm
and ICs to limit ownership and access.
The ROD did not address the Dutchman
area.

During the RD, the Dutchman area and another
area within the Smelter Hill area were identified as
HAA. The Dutchman area is a well vegetated area
with wetlands and unique wildlife habitat and it
was determined that certain reclamation
techniques, such as removal or deep tillage to
reduce arsenic concentrations below 1000 ppm,
were not appropriate for this area. The other area
within the Smelter Hill area had similar
characteristics to the area identified in the ROD.

A review of remedial technologies for these areas indicates that
RA would result in significant damage to the environment in the
Dutchman area. Furthermore, a risk assessment addendum to
the 1996 Human Health Risk Assessment indicated that land use
restrictions would allow these areas to remain in unremediated
conditions and be protective of human health. The Dutchman
HAA may offer limited recreational opportunities.
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Media 1998 ARWW&S OU ROD 2011 ARWW&S OU ROD Amendment 200Basis for Difference and Expected Outcome
Ground Water (All Subareas)

Arsenic The ROD identified the State’s WQB-7 The ground water human health standard has Since the ROD was issued in 1998, the Federal Drinking Water

Performance Standard of 18 ug/L as the arsenic been revised to 10 pg/L. and State of Montana DEQ-7 human health standards have been

Standard - performance standard. lowered to 10 ug/L based on protectiveness. This change will

SIGNIFICANT increase the protectiveness of remedy by implementing ICs and
by providing cleaner drinking water to the community.

Bedrock Aquifer TI | The ROD identified three bedrock aquifer | The bedrock aquifer Tl Zones have been re- Additional investigations conducted during RD, including

Zones - Tl Zones: Stucky Ridge, Smelter Hill, and | delineated, (see Figure 9-1). Expansion of the sampling of springs/seeps, surface waters fed by ground water

FUNDAMENTAL Mount Haggin Tl Zones plumes is based primarily on the lowering of the discharge in the uplands, and monitoring well installation to

arsenic performance standard. determine the depth of contamination have led to the present

delineation. Domestic well users in the Tl Zone will be protected
through implementation of the Domestic Well Monitoring and
Replacement Plan.

Domestic Well The ROD identified several types of A domestic well monitoring and replacement plan | Ground water and surface water sampling since the ROD form

Area of Concern - | ground water use controls and community | will be completed to provide for periodic testing of | the basis for the delineation of the domestic well area of concern.

SIGNIFICANT protective measures that may be used to domestic wells and, if necessary, replacement of Occasional domestic well exceedances have led to development

minimize the risk of public consumption of
drinking water that exceeds human health
standards.

impacted drinking water within an established
domestic well area of concern (see Figure 9-2).

of testing protocols and procedures. Domestic well users will be
protected through implementation of the Domestic Well
Monitoring and Replacement Plan.
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Media 1998 ARWW&S OU ROD 2011 ARWW&S OU ROD Amendment 200Basis for Difference and Expected Outcome
Yellow Ditch - The ROD required the implementation of Additional wastes within the Yellow Ditch will be Soil sampling during RD determined that arsenic concentrations
SIGNIFICANT an engineered soil cover over the active removed and consolidated in to a WMA. in Yellow Ditch often exceed the open space action level of 1,000

portions of the Yellow Ditch and removal
of wastes from the abandoned portion of
the Yellow Ditch.

mg/kg. Buried Yellow Ditch wastes were discovered in an
agricultural field during borrow operations conducted by NPL Site
RA. Contaminated portions of the Yellow Ditch will be removed
and consolidated in to a WMA.

South Opportunity
Alluvial Aquifer
Arsenic Plume -
FUNDAMENTAL

The ROD identified the remedy for this
shallow arsenic contaminant plume as
source control/monitored natural
attenuation.

EPA and DEQ have determined the South
Opportunity surface water/ground water area of
concern to be technically impracticable to
remediate within a reasonable period of time for
the arsenic human health standard. Because this
plume is upgradient of the community of
Opportunity, POC monitoring wells will be
established beyond the northern edge of the
plume.

Additional ground water and surface water investigations
conducted during RD that were used in preparing the South
Opportunity Tl Evaluation form the basis for the determination.
The FS indicated that natural attenuation would restore ground
water to its designated use and attain ground water ARARs in 5-
1/2 to 28 years. Eleven years of monitoring clearly showed that
this estimate was inaccurate and the ARAR might not ever be
attained. Also, additional ground water investigation identified the
extent of the plume to be more extensive than previously
thought. Additional surface water investigation and monitoring
identified significantly more surface water contamination than
previously thought. . Domestic well users in these Tl Zones will
be protected through implementation of the Domestic Well
Monitoring and Replacement Plan.

74

c:\users\podolinskyna\desktop\decision summary.docx




Section 10
Summary of Remedy and Remedy Changes

Media

1998 ARWW&S OU ROD

2011 ARWW&S OU ROD Amendment

200Basis for Difference and Expected Outcome

North Opportunity
Alluvial Aquifer
Arsenic Plume -
FUNDAMENTAL

This area was not identified in the ROD.

EPA and DEQ have determined the North
Opportunity surface water/ground water area of
concern to be Tl to remediate within a reasonable
period of time.

Additional ground water and surface water investigations
conducted during RD that were used in preparing the North
Opportunity surface water/ground water area of concern Tl
Evaluation. The North Opportunity AOC was not known at the
time of the ROD. Extensive soils sampling identified an area
containing significantly elevated arsenic concentrations and a
HAA was delineated indicating the extent of soils contamination
exceeding the highest ROD remedial goal. Additionally,
USF&WS discovered surface water contamination in the
wetlands that led to a surface water/ground water investigation
that delineated extensive contamination within and downgradient
of the High Arsenic Area. Ground water contamination was found
to extend past the OU boundary and continue into the adjacent
OU. Domestic well users in these Tl Zones will be protected
through implementation of the Domestic Well Monitoring and
Replacement Plan.

Blue Lagoon
Copper Plume -
SIGNIFICANT

The ROD required the installation of a
culvert at the railroad fill base to promote
surface drainage upgradient from the
Blue Lagoon, and excavation of
contaminated sediments and waste that
will be placed within a WMA.

In addition to the 5,100 cy of contaminated
sediments and wastes identified in the 1998 ROD,
the waste associated with the railroad
embankment shall be removed and consolidated
into a WMA.

Ground water investigations conducted during RD identified this
as a potential source of contamination to ground water and
surface water. Domestic well users near the Blue Lagoon will be
protected through implementation of the Domestic Well
Monitoring and Replacement Plan.
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Media 1998 ARWW&S OU ROD 2011 ARWW&S OU ROD Amendment 200Basis for Difference and Expected Outcome
Surface Water (All Subareas)
Arsenic The 1998 ROD identified the State of The surface water human health standard has Since the ROD was issued in 1998, the Federal Drinking Water
Performance Montana’s then current WQB-7 Standard been revised to 10 pg/L. and State of Montana DEQ-7 human health standard have been
Standard - of 18 ng/L as the surface water The human health arsenic standard of 10 pg/L is lowered to 10 ug/L based on protectiveness.
SIGNIFICANT performance standard.

waived in certain creeks set forth below. The
DEQ-7 aquatic life water quality standard of
340ug/L (acute) and 150ug/L (chronic) will be the
new surface water arsenic performance
standards.

Three Tl evaluation reports from the bases for the waivers in
certain creeks. ICs will minimize the possibility of human
consumption of surface water above human health standards.
The aquatic life water quality performance standards are
protective of the environment.

Upper Lost Creek
- SIGNIFICANT

The ROD did not identify specific RAs for
Lost Creek, other than identifying upper
Lost Creek as a surface water area of
concern.

Based on surface water investigations conducted
during RD, Lost Creek periodically exceeds
surface water quality standards, and it has been
determined that the remedial requirements of the
ROD (Section 9.6) for surface water apply to Lost
Creek (i.e., BMPs and storm water engineered
controls).

Storm water sampling conducted in 2001-2, and base and high
flow sampling conducted in 1999. Revegetation, BMPs, and
storm water engineered controls should eventually allow the
streams to meet water quality standards.
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Media 1998 ARWW&S OU ROD 2011 ARWW&S OU ROD Amendment 200Basis for Difference and Expected Outcome
Lower Lost The ROD did not include these reaches in | These reaches, which are fed by shallow ground Several RD investigations and ongoing USGS monitoring were
Creek/Dutchman the surface water area of concern. water in contact with the Dutchman HAA, used to complete a Tl Evaluation for the North Opportunity
Creek - frequently exceed the human health surface surface water/ground water area of concern, which includes
FUNDAMENTAL water standard for arsenic of 10 pg/L. EPA and Dutchman and lower Lost Creeks. The Tl determination does not
DEQ have determined that it is technically affect protectiveness of aquatic life, because state and federal
impracticable to treat surface water to the arsenic | aquatic life water quality standards for arsenic and metals remain
human health standard of 10 ug/L in these effective as performance standards for streams within the OU.
reaches. ICs will minimize the possibility of human consumption of surface
water above human health standards
Upper Willow The ROD identified specific actions for Several factors, including the lowering of the RD data including mass loading studies were used to complete a
Creek/Mill Creek - | these stream reaches impacted from arsenic human health standard from 18 ug/L to 10 | TI Evaluation for Upper Willow Creek, Mill Creek, and their
FUNDAMENTAL ground water discharge and runoff from ng/L and additional RDs/data collection, have led | tributaries. The Tl determination does not affect protectiveness of
the Mount Haggin and Smelter Hill EPA and DEQ to conclude that it is technically aquatic life, because state and federal aquatic life water quality
Bedrock Aquifer Tl Zones, including the impracticable to achieve the arsenic human health | standards for arsenic and metals remain effective as
completion of source control measures standard in these reaches. performance standards for streams within the OU. ICs will
and mass loading studies. minimize the possibility of human consumption of surface water
above human health standards
Lower Willow The ROD identified partial tailings Ground water discharge from the South RD data collection and mass loading studies were used to
Creek- removal and revegetation as source Opportunity surface water/ground water area of complete the South Opportunity surface water/ground water area
FUNDAMENTAL control measures for lower Willow Creek. | concern has been identified as the primary source | of concern characterization report and Tl Evaluation. The T

of arsenic exceedances, leading EPA and DEQ to
conclude that it is technically impracticable to
achieve the arsenic human health standard of 10
ug/L in this reach.

determination does not affect protectiveness of aquatic life,
because state and federal aquatic life water quality standards for
arsenic and metals remain effective as performance standards
for streams within the OU. ICs will minimize the possibility of
human consumption of surface water above human health
standards.
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Section 11 Support Agency Comments

This ROD Amendment has been prepared in consultation with the Montana
Department of Environmental Quality. Support agency concerns were addressed
informally through the consultation process, prior to the issuance of this ROD
Amendment, although DEQ continues to advocate its position with regards to WMAs
that it advocated at the time of the 1998 ROD. DEQ’s concurrence letter is included in

Appendix B.
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Section 12 Statutory Determinations

Remedy Changes outlined in this ROD Amendment will continue to meet the
statutory requirements of CERCLA Section 121, 42 U.S.C. § 9621 and the NCP. The
remedy changes are protective of human health and the environment, comply with
ARAREs, except where a waiver is issued, are cost effective, and utilize permanent
solutions and alternative treatment technologies or resource recovery technologies to
the maximum extent practicable. The following sections discuss how the remedy
changes in this ROD Amendment, meet these statutory requirements.

12.1Protection of Human Health and the
Environment

The Remedy Changes will continue to protect human health and the environment
through the following:

m  For the modified WMAs, prevention of human ingestion of, inhalation of dust
from, or direct contact with high arsenic soils and waste sources where such
ingestion or contact would pose an unacceptable health risk by the use of
reclamation, or engineered covers;

m  For expanded soil areas of concern, risk reduction for protection of ecological and
agricultural systems by stabilization of soil against wind and surface water
erosion, and reducing surface soil COC levels to allow re-establishment of
vegetation, thus reducing risk to upland terrestrial wildlife and allowing
re-establishment of wildlife habitat through selective removal, reclamation, or
engineered cover;

m  For the ground water underneath modified WMAs, protection of human health
through minimization of COC transport to ground water, containment of the
plumes, and implementation of ICs to prevent consumption of ground water with
arsenic above the human health standard;

m  For areas in which the ground and surface water ARARs are waived, protection of
human health through implementation of ICs to prevent consumption of ground
and surface water with arsenic above the human health standards; and

m  Continued prevention of release of contaminated material to ground and surface
waters and protection of aquatic resources by implementing source control
measures through removal, reclamation, or soil cover, and use of engineered
storm water control structures.

There are no short-term threats associated with the Remedy Changes that cannot be
readily controlled through applicable health and safety requirements, monitoring,
and standard construction practices.

12.2Compliance With ARARs

A revision of the ARARs by EPA and DEQ is provided in Appendix A of this ROD
Amendment. The Remedy Changes are expected to meet federal and State
79
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requirements that are legally applicable or relevant and appropriate. A waiver of the
arsenic human health standard for certain areas is necessary based on the
determination that compliance with this standard is technically impracticable from an
engineering perspective. ARAR compliance that is affected by the Remedy Changes is
discussed below.

12.2.1Contaminant-Specific ARARs

For ground water, the contaminant specific ARARs for these RAs are the standards
specified in the State of Montana Circular DEQ 7. For areas of bedrock aquifer
contamination and areas of shallow alluvial aquifer contamination in the North and
South Opportunity areas the human health standard for arsenic is waived due to TI
from an engineering perspective. Accordingly, EPA, in consultation with DEQ,
invokes the ARAR waiver provided by CERCLA Section 121(d)(4)(D), 42 U.S.C. §
9621(d)(4)(D). The justification for a finding that a waiver is justified due to TI from an
engineering prospective in the 1998 ROD was documented in FS Deliverable No. 3A
(EPA 1996a). The justification for the findings in the ROD Amendment is found in the
TI evaluation reports referenced in Section 1 (EPA 2011a, 2011b, 2011c and 2011d). For
areas in which large volumes of waste material will be left in place, and in accordance
with the preamble to the NCP, EPA, and DEQ are setting the compliance boundary
for ground water standards at the edge of the waste management areas. Two of the
WMAs, the Opportunity Ponds WMA and the Smelter Hill WMA are now been
combined. Ground water will not be required to be restored in the alluvial aquifers
underneath the WMAs.

For surface water, the contaminant specific ARARs for these RAs are the standards
specified in the State of Montana Circular DEQ 7. For contamination in certain surface
waters with a hydrologic connection to the bedrock aquifer contamination, the surface
water standard for arsenic is waived due to TI from an engineering perspective. The
Aquatic Life - Acute standard and the Aquatic Life - Chronic standard remain ARARs
and performance standards for surface water TI reaches. For all other surface water,
the remedy will attain the federal and State surface water quality standards listed in
Appendix A, throughout the OU. The surface water remedy requires implementation
of source control measures and storm water BMPs. The remedy is expected to achieve
significant reduction of COC movement into surface water.

12.3Cost Effectiveness

EPA and DEQ have determined that the Remedy Changes are cost effective in
mitigating the principal risks posed by contaminated wastes and soils. Although the
soils areas of concern and some waste removal areas have increased the cost of the
remedy, these costs are not expected to exceed the estimated cost range of
$88,000,000.00 to $150,000,000.00 in the 1998 ROD.
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Section 13 Public Participation

Since the ROD was issued in 1998, EPA and DEQ have met regularly with site
stakeholders to keep the community up to date on RD progress and cleanup status,
including those modifications identified in Section 3.

Since 1998, EPA has published fourteen Superfund fact sheets in the local newspaper
(the Anaconda Leader) discussing the ARWW&S OU RD, and proposed, ongoing, and
complete RAs within the site. These fact sheets have discussed, in part, several of the
remedy modifications identified in Section 3 and have provided the community
contacts at the Agencies to obtain further information.

The Proposed Plan for this ROD Amendment was sent to the public on November 18,
2009 as an insert in the local newspaper (Anaconda Leader) and was mailed to
individuals who had signed up for more information about the Anaconda Smelter
Site at previous public meetings.

EPA held a public meeting, advertised in the Anaconda Leader and in the Proposed
Plan, on December 3, 2009 to discuss the Proposed Plan. A transcript of that meeting
is attached to the Responsiveness Summary. At the public meeting, EPA agreed to
extend the public comment period from 45 days to 75 days. Public comments were
accepted by EPA until February 1, 2010.

On January 22, 2010, EPA met with representatives of Anaconda - Deer Lodge
County, the Clark Fork River Technical Assistance Committee, and the Clark Fork
Coalition to answer questions pertaining to the Proposed Plan and the four draft final
TI evaluations.

Written public comments received by EPA are attached to the Responsiveness
Summary. The Responsiveness Summary presents EPA’s and DEQ's response to the
written comments. The comments generally expressed concern for public health with
the proposed decisions to leave well-vegetated soils impacted with arsenic from past
smelter emissions deposition intact, and the waiver of the arsenic human health
standard of 10pg/L, for ground water and surface water in North Opportunity, South
Opportunity, Smelter Hill uplands, and Stucky Ridge uplands areas. Commenters felt
that additional characterization and cleanup measures should be completed before
the arsenic human health standard is waived.
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Section 14 Coordination with Natural
Resource Damage Restoration Actions

The ARWW&S OU has received attention from the State Natural Resource Trustee, as
described in section 107(f) of CERCLA. The State has undertaken efforts to develop
restoration plans and/or secure restoration money from potentially responsible
parties to restore the ARWW&S to baseline conditions, or the condition that would
exist absent the release of hazardous substances. The State developed and will further
refine a restoration plan which, if implemented, would provide for certain actions to
restore the injured resources or replace the loss of use of such resources.

The Selected Remedy is not intended to and will not restore natural resources in the
ARWWS to baseline conditions.

The State Trustee may select restoration actions applicable to portions of the
ARWW&S OU. If this occurs, EPA will work with the Trustee in the design and
implementation of the remedial action to coordinate the implementation of the
Selected Remedy with these restoration actions to avoid duplication of effort and
unnecessary costs and to maximize benefits to the area, where feasible and practical,
and where coordination will not result in substantial delays to remedy
implementation.

82

c:\users\podolinskyna\desktop\decision summary.docx



Section 15 References

Atlantic Richfield. 1996. Anaconda Regional Water and Waste Operable Unit Final
Remedial Investigation Report. Prepared by Environmental Science & Engineering,
Inc. for Atlantic Richfield. February 1996, Volumes I-IV.

Atlantic Richfield. 2002a. Draft Final Warms Springs Creek and Lost Creek Storm
Event Data Summary Report. Prepared for ARCO by Pioneer Technical Services.
January 25, 2002.

Atlantic Richfield. 2004a. South Opportunity Ground Water Area of Concern
Investigation and Dutchman Creek Ground Water Area of Concern Investigation
Data Summary Report. Prepared for Atlantic Richfield by Pioneer Technical Services,
Inc., Butte, Montana. February 4, 2004.

Atlantic Richfield. 2004b. Data Summary Report for Dutchman Creek High Arsenic
Area, Supplement to Addendum No. 2, Land Reclamation Evaluation System Phase
III Sampling and Analysis Plan, Anaconda Regional Water, Waste, and Soils Operable
Unit, Anaconda Smelter NPL Site. January.

Atlantic Richfield. 2005a. Draft Final Opportunity Ponds Remedial Design Unit
(RDU) 8 Triangle Waste Area Remedial Action Construction Completion Report.
Prepared for Atlantic Richfield by Pioneer Technical Services, Inc., Butte, Montana.

November 30, 2005.

Atlantic Richfield. 2005b. Final West Galen Expansion Area Final Design Report/
Remedial Action Work Plan. Prepared for Atlantic Richfield by TREC, Inc., Butte,
Montana. January 2005.

Atlantic Richfield. 2007. Final RDU 9 Silver Bow Creek Fluvial Tailings Final Design
Report/Remedial Action Work Plan. Prepared for Atlantic Richfield by TREC, Inc.,
Butte, Montana. November 16, 2007.

Atlantic Richfield. 2010. Final Old Works Remedial Design Unit (RDU) 13 Final
Design Report. Prepared for Atlantic Richfield by Pioneer Technical Services, Inc.,
Butte, Montana. April 23, 2010.

CDM. 2001. Data Summary Report - Storm Event Sampling During Storm Events,
June 4, 2001 and July 16, 2001; Anaconda Regional Water, Waste & Soils Operable
Unit. September 27, 2001.

CDM. 2008. Draft Final Dutchman High Arsenic Area Final Design Report, Anaconda
Regional Water, Waste, & Soils Operable Unit, Anaconda Smelter NPL Site,
Anaconda, Montana. Prepared for EPA by CDM. September.

EPA. 1996a. Final Feasibility Study Deliverable No. 3A. Prepared by CDM Federal
Programs Corp. for EPA. October 24, 1996.

83

c:\users\podolinskyna\desktop\decision summary.docx



Section 15
References

84

EPA. 1996b. Final Baseline Human Health Risk Assessment, Anaconda Smelter NPL
Site Anaconda, Montana. Prepared by CDM Federal Programs Corp. for EPA.
January 24, 1996.

EPA. 1997. Final Baseline Ecological Risk Assessment. Anaconda Regional Water,
Wastes and Soils Operable Unit, Anaconda Smelter NPL Site, Anaconda, Montana.
Prepared by CDM Federal Programs Corp. for EPA. October 1997. Vols. I-IL.

EPA. 1999. A Guide to Preparing Superfund Proposed Plans, Records of Decision, and
Other Remedy Selection Documents. U.S. Environmental Protection Agency Office of
Solid Waste and Emergency Response. EPA 540-R-98-031. July 1999.

EPA. 2011a. Technical Impracticability Evaluation Report, Achievement of Arsenic
Human Health Standard in Surface Water, and Ground Water in the North
Opportunity Area of Concern, Anaconda Regional Water, Waste, & Soils Operable
Unit, Anaconda Smelter NPL Site, Anaconda, Montana. Prepared for by CDM
Federal Programs Corp. for EPA. September.

EPA. 2011b. Technical Impracticability Evaluation Report, Achievement of Arsenic
Human Health Standard in Surface Water, and Ground Water in the South
Opportunity Area of Concern, Anaconda Regional Water, Waste, & Soils Operable
Unit, Anaconda Smelter NPL Site, Anaconda, Montana. Prepared for by CDM
Federal Programs Corp. for EPA. September.

EPA. 2011c. Second Addendum to Technical Impracticability Evaluation Bedrock
Aquifer, Anaconda Regional Water, Waste, & Soils Operable Unit, Anaconda Smelter
NPL Site, Anaconda, Montana. Prepared for by CDM Federal Programs Corp. for
EPA. September.

EPA. 2011d. Technical Impracticability Evaluation Report, Achievement of Arsenic
Human Health Standard in Spring-Fed Tributaries, Anaconda Regional Water, Waste,
& Soils Operable Unit, Anaconda Smelter NPL Site, Anaconda, Montana. Prepared for
by CDM Federal Programs Corp. for EPA. September.

EPA. 2011e. Site Characterization Report, South Opportunity Ground Water and
Surface Water Area of Concern, Anaconda Regional Water, Waste, & Soils Operable
Unit, Anaconda Smelter NPL Site, Anaconda, Montana. Prepared for by CDM
Federal Programs Corp. for EPA. September.

EPA and DEQ. 1994. Record of Decision, Old Works/East Anaconda Developable
Areas Operable Unit, Anaconda Smelter NPL Site, Anaconda, Montana. June.

EPA and DEQ. 1998. Record of Decision, Anaconda Regional Water, Waste, and Soils
Operable Unit, Anaconda Smelter NPL Site, Anaconda, Montana. September.

RRU. 2000. Data Summary Report, Delineation of Outer Boundary, Anaconda
Regional Water, Waste, and Soils Operable Unit, Anaconda Smelter NPL Site,
Anaconda, MT. Prepared for DEQ and EPA by RRU, Bozeman, MT. June 22, 2000.

RRU. 2001. Second Addendum to Data Summary Report for the Delineation of Outer
Boundary, Dutchman Creek Area, Anaconda Regional Water, Waste, and Soils
Operable Unit, Anaconda Smelter NPL Site. Prepared for DEQ and EPA by RRU,
Bozeman, MT. December 14.

c:\users\podolinskyna\desktop\decision summary.docx



Section 15
References

USF&WS. 2005. Functional Evaluation Wetland Assessment - AA-3-3 Warm Springs
Wetlands.

85

c:\users\podolinskyna\desktop\decision summary.docx



Figures



| === Subarea from 1998
Record of Decision (ROD)

- Main Granulated Slag
B Triangle Wastes
|| Anaconda Ponds

|| old works

| Smelter Hill

| [ west Stack Slag Pile

|| opportunity Ponds

|:| Dutchman High Arsenic Area
| |:| Upland Areas of Concern

Subarea

Z:\gis\Public\Anaconda\ MXD\ROD Amendment2011\SiteOverview 20110426.mxd
= = == : ——

Old Works/Stucky Ridge

Flgure 1-1. Site Location Map

Anaconda Regional Water, Waste, & Soils OU
Anaconda Smelter NPL Site, Montana

Scale of Miles




Z:\gis\Public\Anaconda\ MXD\ROD_Amendment2011\GW_AOC 20110422.mxd __

‘{ | Revised Ground Water Areas of Concern*
' \: Bedrock Aquifer Tl Zone

“{| | North Opportunity TI Zone

Ap \: South Opportunity TI Zone .
L * GW exceeds Arsenic Standard of 10 ug/L

T [/ N -y =

/ Ty,
Area of Concern 0 05 1 2 3 A _
Anaconda Regional Water, Waste, & Soils OU e (—- F
‘ o

Anaconda Smelter NPL Site, Montana Scale of Miles N




Amendment20

1a\ MXD\ROD

: i el A
Figure 3-2. Revised Surface Water

Area of Concern 0 05 1 2

Anaconda Regional Water, Waste, & Soils OU I —

Anaconda Smelter NPL Site, Montana Scale of Miles N

~
= I'_Jr".';f,:d' e > ._+'r_
o o
- < * eyl

Joy! —<a] fill

ner

Creek

o Fa. 1 . JT
'. LB _" ) o g . T X
L e R s

1998 ROD Surface Water Area of Concern

Revised Surface Water Area of Concern
(SW exceeds Arsenic Standard of 10 ug/L) |




- = = L= I

z Waste Management Areas from 1998 Record of Decision
. . b

X m Old Works, Smelter Hill & Opportunity Ponds J &
| Revised WMA Boundaries JI'%:

D Smelter Hill/Opportunity Ponds WMA . g
[ [__] o1d works wma

N— ¥ E - - =

S—1k I\
) - 3
all g llk _? -3 2
LR R
Oldaw_grlks \_/}lMA_ . >
Floodplain\Wastes S':‘g'gs Waste'leitin Pra‘c‘ex. | \
—— .= - - ‘.—_]__ - WTrltang\Ie
. _ CERS S -;-;a,';c;:éu Smelter H|II/Opportun|ty Ponds WMA
\Anaconda‘\-\\' \};I‘e’\i}aglll _ \Cell AE\ !
"f"*-'r —AsrA ST AR ~-f~<' R oonss o
o Awest e ML At \‘i Do,
rd [ 1 'ﬂ" ¥ Stack'Slag A\na‘(‘:oﬁh\a \\\
PondsQ\\“ s

236

Figure 3-3. Waste Management Areas 0 025 05 1

Anaconda Regional Water, Waste, & Soils OU
Anaconda Smelter NPL Site, Montana Miles

V:-Tl:ml\hr:!hﬂ-lr
( Environmental (haaliny




-~ ' ' ~
Most Recent LRES Polygons
m 1998 LRES Polygons

Dutchman High Arsenic Area

I:l Smelter Hill High Arsenic Area

——

[

— WA

A\
0
A\

[ .

Silver Bow Creek
Fluvial Tailings ,

k] IJI Tk e -
3 |

£ ] .
S L | —
g f T

il | Fom oo 2 %

E WA - N x . . &

K] =l J | { | o !

Bl STl e i | | P

ol Nl r= T -, : oy

oy Y] r r S Sl s Y

S | t 1

o ¢ gy - £ " | | /

3 | " f | . L @ | " ‘ |

ARy |

§\ |I _| ! ks f e .4 | I

= | . a | , g

o | F—i

g ) bt ! f:.n B el ' I e

S0 05 1 2 - J

o Pl e -' f

2| Scale of Miles 5 | [ e ——

5 Lol ] - i ! ! ] ¥

Figure 3-4. Soils Areas of Concern and High Arsenic Areas

Anaconda Regional Water, Waste, & Soils OU
Anaconda Smelter NPL Site, Montana

A \f.-':r-rr.i-u Depanimien of Kﬁ ?
N ( " Environmental Quality T, "




7 T

==== Sybarea from 1998 Record of Decision (ROD)

® Modified Point of Compliance (POC) Well

:l Modified Smelter Hill / Opportunity Ponds
Waste Management Area (WMA)

m Opportunity Ponds WMA from 1998 ROD

Ground Water Surface Water Management System
/

MW-26M @ MW-26

MW-214,

Ponds_20110422 mxd

Triangle
Waste Area

Cell'A
Opportunity
Ponds

Smelter Hill/Opportunity
Ponds WMA

,rr @ \Nw-6s N

Opportunity.Ponds

T

South’Lime'Ditch

o NW-5s

']

NW-1-OPs
NW-1-OPd

NW-2-O\d @@\\W-2-OPs

NW:-3-OPs @) Nw-3-OP

Figure 4-1. Opportunity Ponds Subarea
Significant Changes
Anaconda Regional Water, Waste, & Soils OU
Anaconda Smelter NPL Site, Montana

0 1,000 2,000 4,000 6,000 8,000
e e —
Feet

A

N

-
( 2 € I-:Jnlnmmr.m.-! Dhiaaliny




|y =L T S 3 = T~

. I:l Section 32 Project Area
I:] Lower Warm Springs Creek Project Area

| === Sybarea from 1998 Record of Decision (ROD)

T g My l‘:“—:I-"'I‘ f '}'\'I.-'I
I s i p g_ il " T !
b 37 4 Nt
LA |-::' Al ”T' 1*' 3 A 4
. A (4 "__:“j—-' .
e 4 ¢ __ine Wart )
| Sirip Mine " s i e

(i Ing-.

Figure 5-1. North Opportunity Subarea
Fundamental and Significant Changes

Anaconda Regional Water, Waste, & Soils OU
Anaconda Smelter NPL Site, Montana

. \C-Tl'rmrh‘.hr'mrl o
Scale of Miles N ( Envirommerntal Qualiny




722 . mxd

Amendment20

|| === Subarea from 1998 Record of Decision (ROD)
: South Opportunity Alluvial Aquifer Plume from 1998 ROD
H E Streamside Tailings Operable Unit

|'! I:] South Opportunity Tl Zone

! I:] Willow Creek Project Area

MXD

T oW s s

) PSS Ly R ATE & :9?

Figure 6-1. South Opportunity Subarea
Fundamental Changes

Anaconda Regional Water, Waste, & Soils OU
Anaconda Smelter NPL Site, Montana

0

Scale of Miles




MW-251

@ Mw-252
MW;209_ N
Drag |
- Strip |
\ HistoriclFlues I
Floodplain MYl @ MW-255
Wastes _MW-205 MW-241 (}
W) J
MW»213 r
Mw-206 L MW-206d [ ¢
(MW-204 ww-220 & H
Waste Left.in' Place L
MW-207 &
—— e O _
% - . ‘ - = ~
2 . b » ' ===x S| barea from 1998 Record of Decision (ROD)
5 ANACONDA 3 @® 2011 Point of Compliance (POC) Well
= O POC Well from 1998 ROD g
= rh ©  Monitoring Well
2 - I:I 2011 Old Works Waste Management Area (WMA)
g © R\ old Works WMA from 1998 ROD
= \ S
F!gur(a_ 7-1. Old Works/Stucky Ridge Subarea 0 1000 2,000 4,000 6,000 ,‘o‘
Significant Changes e S ey — C= ! -
Anaconda Regional Water, Waste, & Soils OU A — - ‘e.,.m‘.-'
Anaconda Smelter NPL Site, Montana Feet N = Enviroemental Qhoallly "




ertill_ 20110422 mxd

DA

MW-212

S | K
L
” OMwW-211
East . .
Anaconda Main Smelter«{ill/Opportunity
yard Sl Ponds WMA
West
Stack Slag
) Anaconda
Y Ponds
/
F
Smelter Hill ) © NWees
Disturbed (]

! Subarea from 1998
oxxx o
gt Record of Decision (ROD)

@® 2011 Point of Compliance Well
C  Monitoring Well
Modified Boundaries

:l Smelter Hill / Opportunity Ponds
Waste Management Area

- : :l Smelter Hill High Arsenic Area
1998 ROD Boundaries

— ; \ Smelter Hill WMA

Figure 8-1. Smelter Hill Subarea
Significant Changes
Anaconda Regional Water, Waste, & Soils OU
Anaconda Smelter NPL Site, Montana

- 8
ST R

0 1,000 2,000 4,000 6,000 8,000 7 e ] “ %
Feet N _ Esvironmesial Qrsaliny T




Z:\gis\Public\Anaconda\ MXD\ROD_Amendment2011\Changes_Aquifer 20110325.mxd

I

Figure 9-1. Bedrock Aquifer/Spring-Fed Tributaries
Fundamental Changes

Anaconda Regional Water, Waste, & Soils OU
Anaconda Smelter NPL Site, Montana

/
AN
\Fr Mionizma rhmrlm;r‘ afl
N

P

r Surface Water Addressed in Technical Impracticability Evaluations
A i - ; |:| Bedrock Aquifer Tl Zone Boundary
=y ~3r 2 m Bedrock Aquifer from 1998 Record of Decision

{gm




B sl oo - | |
MBER L0 O

o I-.nlq."-.-.. f e 4 i

NS
. L: e

-
Domestic Well Area of Concern )

Waste Management Area
Ground Water Tl Zone Boundaries

E Bedrock Aquifer TI Zone
E North Opportunity Tl Zone

Z:\gis\Public\Anaconda\ MXD\ROD_Amendment2011\DomesticWellsAOC 20110325.mxd

| Al Gest A M ' ‘~. ) e ] T N T E South Opportunlty Tl Zone

VB i I iV PR L, A A S 45 =
Figure 9-2. Domestic WeII Area of Concern 0 05 1 : H{ ’
Anaconda Regional Wate_r, Waste, & Soils OU E ’& (—_ | m 5
Anaconda Smelter NPL Site, Montana Scale of Miles el e Ouality Yo -

o FETL




Appendix A

Identification and Description of
Applicable or Relevant and Appropriate
Requirements



APPENDIX A

IDENTIFICATION AND DESCRIPTION OF
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

ANACONDA SMELTER SUPERFUND SITE,
REGIONAL WATER, WASTE, AND SOILS OPERABLE UNIT
September 2011



INTRODUCTION

Federal regulations provide that all ARARs are "frozen™ as of the date of the ROD unless EPA
determines that new standards are "necessary to ensure that the remedy is protective of human
health and the environment.” 40 CFR 300.430(f)(1)(ii)(B)(1). Such a protectiveness
determination was made by EPA and DEQ for the ARWW&S OU, where it was determined that
the ground water and surface water performance standards in the ROD were not consistent with
the revised arsenic standard, and not protective.

EPA's rationale for freezing ARARs as of the date of the ROD is to prevent "continually
changing remedies to accommodate new or modified requirements,” which would "adversely
affect the operation of the CERCLA program, [and] would be inconsistent with Congress'
mandate to expeditiously clean up sites..." 55 Fed.Reg. 8666, 8757 (1990). Federal regulations
require that changes in applicable or relevant and appropriate requirements do not apply to
remedies already documented and/or implemented unless those changes cause a reconsideration
of the protectiveness of the original remedy. Further, ARARs effective at the time of a ROD
amendment, but not at the time of the original ROD, apply only to remedial components that are
newly described in the ROD amendment. Assuming there is no question as to protectiveness, the
newly promulgated standards do not apply to the original ROD. See 40 C.F.R. §
300.430(f)(1)(ii)(B).

Each component of the ROD Amendment was previously described in the 1998 ROD. Rather
than describe a new component, the principal effects of this ROD Amendment are to 1) expand
areas over which technologies described in the original ROD will be applied, or 2) apply
technologies described in the original ROD to additional areas.

EPA and DEQ have reviewed both the original list of ARARSs set forth in Appendix A to the
1998 ROD, and its current revisions. After reviewing the ARARs, EPA and DEQ have
determined that, except for the contaminant specific ground water and surface water standards
listed in Table 5-1, there is no change to any ARAR that would call into question the
protectiveness of the original remedy. The updates are set forth in Part 2 below. Part 1 of this
Appendix A of this ROD Amendment sets forth the ARARs as presented in Appendix A to the
1998 ROD.



APPENDIX A, PART 1
Identification and Description of

Applicable or Relevant and Appropriate Requirements

Anaconda Smelter Superfund Site,
Regional Water, Waste, and Soils Operable Unit



APPENDIX A
Identification and Description of
Applicable or Relevant and Appropriate Requirements
Anaconda Smelter Superfund Site,

Regional Water, Waste, and Soils Operable Unit

September 1998



TABLE OF CONTENTS

SECTION PAGE
LN I (@] 516 @ I [\ SR A-1
TYPES OF ARARS. ...ttt sttt ettt e te s st te e e et e testesbesbesbeeseenaesseseentestessesrenres A-1
l. CONTAMINANT SPECIFIC ARARS .....ooiiiiit ittt A-3
A Federal and State Groundwater ARARS .........ccooiiiiiieieneseee e A-3
B. Federal and State Surface Water ARARS ........ccooviiiiiiniiiseeeie e A-6
C. Federal and State Air Quality ARARS ..ot A-8
. LOCATION SPECIFIC REQUIREMENTS ..ottt A-8
A National HiStoric PreServation ACE.........ccooveieeieiieiieie e A-8
B. Archaeological and Historic Preservation ACt...........cccccvvveveeieiievncce e A-8
C. Historic Sites, Buildings and AntiquitieS ACt..........ccoovririiieieienece e A-9
D. Fish and Wildlife Coordination ACE...........ccoueerieneiene s A-9
E. ENdangered SPECIES ACL .....c.ocviiiiiiiiiresie e A-9
F. Floodplain Management Regulations and Executive Order ............ccccccevveveennene A-9
G. Protection of WEetlands...........ccooveiiiiiiee e A-9
H. Montana Floodplain and Flood way Management Act and Regulations............ A-9
l. Montana Natural Streambed and Land Preservation Act and Regulations....... A-12
J. Migratory Bird Treaty ACE.......cccciiieiicieee e A-13
K. Bald Eagle ProteCtion ACT.........ccoiiiiiiiiiineeeee e A-13
L. Resource Conservation and RECOVEIY ACE .......cccvevviieiveie e A-13
M. Montana Solid Waste Management ACt .........cccooeveiinininienieieie e A-13
N. American Indian Religious Freedom ACt ..........cccccevvveieeie i A-13
0. Native American Graves and Repatration ACt...........ccccvvrerieieienene s A-13
[1I.  ACTION SPECIFIC REQUIREMENTS ......cotiiiiiiieie e A-14
A. Federal and State Water REQUITEMENTS.........ccoeieriieieniiesieee e A-14
B. Federal and State RCRA Subtitle C Requirements..........ccccocvevveveiveieeciecnnenn, A-16
C. Federal and State RCRA Subtitle D and Solid Waste Requirements................ A-17
D. Surface Mining Control And Reclamation Act Requirements.............c..cc....... A-19
E. Montana Strip and Underground Mine Reclamation Act Requirements.......... A-19
F. AN REQUITEMENTS ...ttt ereenas A-22
G. AIr Quality REQUITEMENTS ... s A-22
H. NOXIOUS WEBEAS ..ottt sttt st A-23
IV.  To Be Considered REQUITEMENTS .........ccoiiiiiiiiiiee et A-23
V. (@] 1 gl I U SRS UP PP URPRRN A-23
A. Other FEeral LaWS. .......c..oiieiieiecie e ie et enseenee s A-23

B. OLher STAtE LAWS ... .ccoe oo A-24



INTRODUCTION

Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), the National Oil and Hazardous Substances
Pollution Contingency Plan (the “NCP”’), 40 CFR Part 300 (1990), and guidance and policy
issued by the Environmental Protection Agency (EPA) require that remedial actions under
CERCLA comply with substantive provisions of applicable or relevant and appropriate
standards, requirements, criteria, or limitations (ARARs) from State of Montana and federal
environmental laws and State facility siting laws during and at the completion of the remedial
action. These requirements are threshold standards that any selected remedy must meet, unless
an ARAR waiver is invoked.

This document identifies final ARARS for the activities to be conducted under the Anaconda
Regional Water, Waste, and Soils Operable Unit (ARWW&S OU) remedial action. The
following ARARSs or groups of related ARARSs are each identified by a statutory or regulatory
citation, followed by a brief explanation of the ARAR and how and to what extent the ARAR is
expected to apply to the activities to be conducted under this remedial action.

Substantive provisions of the requirements listed below are identified as ARARs pursuant to 40
CFR 8 300.400. ARARs that are within the scope of this remedial action must be attained during
and at the completion of the remedial action." No permits are anticipated for the remedial action
for the ARWW&S OU in accordance with Section 121(e) of CERCLA.

TYPES OF ARARs

ARARSs are either “applicable” or “relevant and appropriate.” Both types of requirements are
mandatory under CERCLA and the NCP.? Applicable requirements are those cleanup standards,
standards of control, and other substantive requirements, criteria or limitations promulgated
under federal environmental or state environmental and facility siting laws that specifically
address a hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance found at a CERCLA site. Only those state standards that are identified by a state in
a timely manner and that are more stringent than federal requirements may be applicable.’

! 40 CFR Section 300.435(b)(2); Preamble to the National Oil and Hazardous Substances Pollution

Contingency Plan, 55 Fed. Reg. 8755-8757 (March 8, 1990).

2 CERCLA § 121(d)(2)(A), 42 U.S.C. § 6921(d)(2)(a). See also, 40 CFR § 300.430(F)(1)(i)(A).

3 40CFR §300.5.



Relevant and appropriate requirements are those cleanup standards, standards of control, and
other substantive requirements, criteria or limitations promulgated under federal environmental
or state environmental or facility siting laws that, while not “applicable” to hazardous
substances, pollutants, contaminants, remedial actions, locations, or other circumstances at a
CERCLA site, address problems or situations sufficiently similar to those encountered at the
CERCLA site that their use is well suited to the particular site. Only those state standards that
are identified in a timely manner and are more stringent than federal requirements may be
relevant and appropriate.*

The determination that a requirement is relevant and appropriate is a two-step process:

(1) determination if a requirement is relevant and (2) determination if a requirement is
appropriate. In general, this involves a comparison of a number of site-specific factors,
including an examination of the purpose of the requirement and the purpose of the proposed
CERCLA action; the medium and substances regulated by the requirement and the proposed
requirement; the actions or activities regulated by the requirement and the remedial action; and
the potential use of resources addressed in the requirement and the remedial action. When the
analysis results in a determination that a requirement is both relevant and appropriate, such a
requirement must be complied with to the same degree as if it were applicable.”

ARARs are contaminant, location, or action specific. Contaminant specific requirements address
chemical or physical characteristics of compounds or substances on sites. These values establish
acceptable amounts or concentrations of chemicals which may be found in or discharged to the
ambient environment.

Location specific requirements are restrictions placed upon the concentrations of hazardous
substances or the conduct of cleanup activities because they are in specific locations. Location
specific ARARs relate to the geographical or physical positions of sites, rather than to the nature
of contaminants at sites.

Action specific requirements are usually technology based or activity based requirements or
limitations on actions taken with respect to hazardous substances, pollutants or contaminants. A
given cleanup activity will trigger an action specific requirement. Such requirements do not
themselves determine the cleanup alternative, but define how chosen cleanup methods should be
performed.

Many requirements listed as ARARs are promulgated as identical or near identical requirements
in both federal and state law, usually pursuant to delegated environmental programs administered
by EPA and the state. The Preamble to the NCP provides that such a situation results in citation
to the state provision and treatment of the provision as a federal requirement.

4 40 CFR §300.5.

° CERCLA Compliance with Other Laws Manual, Vol. I, OSWER Directive 9234.1-01, August 8, 1988, p.
1-11.




Also contained in this list are policies, guidance or other sources of information which are “to be
considered” in the selection of the remedy and implementation of the record of decision (ROD).
Although not enforceable requirements, these documents are important sources of information
which EPA and the State of Montana Department of Environmental Quality (MDEQ) may
consider during selection of the remedy, especially in regard to the evaluation of public health
and environmental risks; or which will be referred to, as appropriate, in selecting and developing
cleanup actions.’

This Appendix constitutes EPA's and MDEQ’s formal identification and detailed description of
ARARs for the implementation of the remedial action at the Anaconda Smelter NPL Site,
Anaconda Regional Water, Waste & Soils Operable Unit. Final ARARs will be set forth as
performance standards for any and all remedial design or remedial action work plans.

Il CONTAMINANT SPECIFIC ARARS

A. Federal and State Groundwater ARARS.

Groundwater ARARs are must be met throughout the ARWW&S OU. Compliance with
groundwater ARARs in waste management areas will generally be measured at the edge of each
area.

i. State of Montana requirements.

a. ARM § 17.30.1002 and -1003 (all applicable).

ARM 8§ 17.30.1002 provides that groundwater is classified I through 1V based on its present and
future most beneficial uses, and states that groundwater is to be classified according to actual
quality or use, whichever places the groundwater in a higher class. Class I is the highest quality
class; class IV the lowest. Based upon its specific conductance, groundwater throughout the
entire ARWW&S OU is considered Class | groundwater.

ARM § 17.30.1003 sets the standards for the different classes of groundwater. Concentrations of
dissolved substances in Class I or Il groundwater may not exceed the human health standards
listed in department Circular WQB-7." These levels are listed below for the primary
contaminants of concern. Levels that are more stringent than the MCL or MCLG identified in
the federal portion of the ARARSs are set out in boldface type.

é 40 CFR Section 300.400(g)(3); 40 CFR Section 300.415(i); Preamble to the NCP, 55 Fed. Reg. 8744-8746

(March 8, 1990).
! Montana Department of Environmental Quality, Water Quality Division, Circular WQB-7, Montana
Numeric Water Quality Standards (December 3, 1995).
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Contaminant WQOB-7 Standard*

Arsenic 18 pg/L
Beryllium 4 ug/L
Cadmium 5 po/L
Copper 1,000 pg/L

Lead 15 pg/L
Zinc 5,000 pg/L

*WQB-7 standards for metals and arsenic in ground water are based on the dissolved portion of
the sample.

ARM § 17.30.1003 requires that concentrations of other dissolved or suspended substances must
not exceed levels that render the waters harmful, detrimental or injurious to public health.
Maximum allowable concentrations of these substances also must not exceed acute or chronic
problem levels that would adversely affect existing or designated beneficial uses of groundwater
of that classification.

b. ARM 8§ 17.30.1011 (applicable).

This section provides that any groundwater whose existing quality is higher than the standard for
its classification must be maintained at that high quality in accordance with MCA § 75-5-303.

An additional concern with respect to ARARs for groundwater is the impact of groundwater
upon surface water. If significant loadings of contaminants from groundwater sources to Warm
Springs Creek, Mill Creek and Willow Creek contribute to the inability of the stream to meet B-1
class standards, then alternatives to alleviate such groundwater loading must be evaluated and, if
appropriate, implemented. Groundwater in certain areas may have to be remediated to levels
more stringent than the groundwater classification standards in order to achieve the standards for
affected surface water. See Compliance with Federal Water Quality Criteria, OSWER
Publication 9234.2-09/FS (June 1990) (“Where the ground water flows naturally into the surface
water, the ground-water remediation should be designed so that the receiving surface-water body
will be able to meet any ambient water-quality standards (such as State WQSs or FWQC) that
may be ARARs for the surface water.”)

ii. Federal requirements.

Safe Drinking Water Act, 42 U.S.C. § 300f, et seq., National Primary and Secondary
Drinking Water Requlations, 40 CFR Parts 141 and 142 (relevant and appropriate). The
National Primary and Secondary Drinking Water Regulations (40 CFR Parts 141 and 143)
establish maximum contaminant levels (MCLs) for chemicals in drinking water distributed in
public water systems. These are enforceable in Montana under the Public Water Safety Act,
MCA § 75-6-101, et seqg., and ARM § 17.30.204. Safe Drinking Water Act MCLSs are not
applicable to the ARWW&S remedial action because the contaminated portions of the aquifers
found within the ARWW&S OU are currently not a source for public water supplies. There is no
known public use of groundwater underlying or coming into contact with contaminants from the




ARWWA&S OU. These standards may be applicable in the future should EPA detect an
exceedance at a public water outlet.

These drinking water standards are relevant and appropriate, however, because groundwater in
the area is a potential source of drinking water. Since Warm Springs Creek, Mill Creek and
Willow Creek are potential sources of drinking water, these standards are relevant and
appropriate for these surface waters as well.

The determination that the drinking water standards are relevant and appropriate for portions of
the ARWW&S OU remedial action is fully supported by the regulations and guidance. The
Preamble to the NCP clearly states that the MCLs are relevant and appropriate for groundwater
that is a current or potential source of drinking water. See 55 Fed. Reg. 8750, March 8, 1990, and
40 CFR § 300.430(e)(2)(i)(B). MCLs developed under the Safe Drinking Water Act generally
are ARARs for current or potential drinking water sources. See, EPA Guidance On Remedial
Action For Contaminated Groundwater at Superfund Sites, OSWER Dir. #9283.1-2, December
1988.

In addition, maximum contaminant level goals (MCLGs) may also be relevant and appropriate in
certain site-specific situations. See 55 Fed. Reg. 8750-8752. MCLGs are health-based goals
which are established at levels at which no known or anticipated adverse effects on the health of
persons occur and which allow an adequate margin of safety. According to the NCP, MCLGs
that are set at levels above zero must be attained by remedial actions for ground or surface waters
that are current or potential sources of drinking water, where the MCLGs are relevant and
appropriate under the circumstances of the release. Where the MCLG for a contaminant has
been set at a level of zero, the MCL promulgated for that contaminant must be attained by the
remedial actions.

The MCLGs and MCLs for contaminants of concern are:

Contaminant MCL (mg/L) MCLG (mg/L)
Arsenic 0.05 none
Beryllium none” 004
Cadmium .005" 005"
Copper 1.3 1.3

Lead 0157 (O

*

.. 40 CFR § 141.62(b)
__40CFR 8 141.51(c) no MCL, does specify BAT to be applied
40 CFR § 141.51(b)

*kkk

40 CFR 8§ 141.80(b)-this is an action level, not a true MCL



B. Federal and State Surface Water ARARS.

1. State of Montana Surface Water Quality Requirements, Montana Water Quality
Act, MCA 8 75-5-101, et seq., and implementing regulations (applicable). General. The
Clean Water Act, 33 U.S.C. § 1251, et seq., provides the authority for each state to adopt water
quality standards (40 CFR Part 131) designed to protect beneficial uses of each water body and
requires each state to designate uses for each water body. The Montana Water Quality Act,
MCA 8§ 75-5-101, et seq., establishes requirements for restoring and maintaining the quality of
surface and groundwaters. The State has the authority to adopt water quality standards designed
to protect beneficial uses of each water body and to designate uses for each water body.
Montana's regulations classify State waters according to quality, place restrictions on the
discharge of pollutants to State waters, and prohibit degradation of State waters. Pursuant to this
authority and the criteria established by Montana surface water quality regulations, ARM §
17.30.601, et seq., Montana has established the Water-Use Classification system. Under ARM §
17.30.607, tributaries to Clark Fork River, including Warms Springs Creek, Mill Creek, Willow
Creek, Lost Creek, and the Mill Willow Bypass have been classified “B-1.” Ditches and certain
other bodies of surface water must also meet these requirements.® Certain of the B-1 standards,
codified at ARM § 17.30.623, as well as Montana's nondegradation requirements, are presented
below.

a. ARM 8§ 17.30.623 (applicable). Waters classified B-1 are, after conventional treatment,
suitable for drinking, culinary and food processing purposes. These waters are also suitable for
bathing, swimming and recreation, growth and propagation of salmonid fishes and associated
aquatic life, waterfowl and furbearers, and use for agricultural and industrial purposes. This
section provides also that concentrations of carcinogenic, bioconcentrating, toxic or harmful
parameters which would remain in water after conventional water treatment may not exceed
standards set forth in department circular WQB-7. WQB-7 provides that “whenever both
Aquatic Life Standards and Human Health Standards exist for the same analyte, the more
restrictive of these values will be used as the numeric Surface Water Quality Standard.” For the
primary Contaminants of Concern the Circular WQB-7 standards are listed below.

8 As provided under ARM § 17.30.602(25), “’surface waters' means any waters on the earth's surface,

including but not limited to, streams, lakes, ponds, and reservoirs; and irrigation and drainage
systems discharging directly into a stream, lake, pond, reservoir or other surface water. Water
bodies used solely for treating, transporting or impounding pollutants shall not be considered
surface water.”



Contaminant WQOB-7 Standard

Arsenic 18 pg/L
Cadmium 1.1 pg/L”
Copper 12 pg/L”

Iron 300 pg/L
Lead 3.2 pg/L”
Zinc 110 pg/L”

“Chronic Aquatic Life Standard based on 100 mg/L hardness.

The B-1 classification standards at ARM § 17.30.623 also include the following criteria: 1)
dissolved oxygen concentration must not be reduced below the levels given in department
circular WQB-7; 2) hydrogen ion concentration (pH) must be maintained within the range of 6.5
to 8.5; 3) the maximum allowable increase above naturally occurring turbidity is 5
nephelometric turbidity units; 4) temperature increases must be kept within prescribed limits; 5)
no increases above naturally occurring concentrations of sediment, settleable solids, oils, floating
solids, which will or are likely to create a nuisance or render the waters harmful, detrimental, or
injurious to public health, recreation, safety, welfare, livestock, wild animals, birds, fish or other
wildlife are allowed; 5) True color must be kept within specified limits.

b. ARM § 17.30.637 (applicable). Provides that surface waters must be free of substances
attributable to industrial practices or other discharges that will: (a) settle to form objectionable
sludge deposits or emulsions beneath the surface of the water or upon adjoining shorelines; (b)
create floating debris, scum, a visible oil film (or be present in concentrations at or in excess of
10 milligrams per liter) or globules of grease or other floating materials; (c) produce odors,
colors or other conditions which create a nuisance or render undesirable tastes to fish flesh or
make fish inedible; (d) create concentrations or combinations of materials which are toxic or
harmful to human, animal, plant or aquatic life; (e) create conditions which produce undesirable
aquatic life.

ARM § 17.30.637 also states that no waste may be discharged and no activities conducted which,
either along or in combination with other waste activities, will cause violation of surface water
quality standards; provided a short term exemption from a surface water quality standard may be
authorized by the department under certain conditions.

C. ARM 8 17.30.705 (applicable). Existing and anticipated uses of surface water and water
quality necessary to support those uses must be maintained and protected.

2. Federal Surface Water Quality Requirements, Clean Water Act, 33 U.S.C. 8§ 1251,
et seq. (applicable). As provided under Section 303 of the Clean Water Act, 33 U.S.C. § 1313,
the State of Montana has promulgated water quality standards. See the discussion above under
State surface water quality requirements.




C. Federal and State Air Quality ARARS.

1. National Ambient Air Quality Standards, 40 CFR § 50.6 (PM-10); 40 CFR § 50.12
(lead) (applicable). These provisions establish standards for PM-10 and lead emissions to air.
(Corresponding state standards are found at ARM § 17.8.222 (lead) and ARM § 17.8.223 (PM-
10).)

2. Montana Ambient Air Quality Regulations, ARM 88 17.8.206, -.222, -.220, and -.223
(applicable).

a. ARM 8§ 17.8.206. This provision establishes sampling, data collection and analytical
requirements to ensure compliance with ambient air quality standards.

b. ARM § 17.8.222. Lead emissions to ambient air shall not exceed a ninety (90) day
average of 1.5 micrograms per cubic liter of air.

C. ARM § 17.8.220. Settled particulate matter shall not exceed a thirty (30) day average of
10 grams per square meter.

d. ARM 8§ 17.8.223. PM-10 concentrations in ambient air shall not exceed a 24 hour
average of 150 micrograms per cubic meter of air and an annual average of 50 micrograms per
cubic meter of air.

1. LOCATION SPECIFIC REQUIREMENTS

The statutes and regulations set forth below relate to solid waste, floodplains, floodways,
streambeds, and the preservation of certain cultural, historic, natural or other national resources
located in certain areas which may be adversely affected by the ARWW&S OU remedial action.

A. National Historic Preservation Act, 16 U.S.C. 8 470, 40 CFR § 6.301(b), 36 CFR
Part 800 (NHPA) (applicable). This statute and implementing regulations require Federal
agencies to take into account the effect of this response action upon any district, site, building,
structure, or object that is included in or eligible for the Register of Historic Places. Compliance
with NHPA requirements will be attained through the Regional Historic Preservation Plan as
implemented pursuant to agreements entered into with EPA and Anaconda/Deer Lodge.

B. Archaeological and Historic Preservation Act, 16 U.S.C. § 469, 40 CFR 6.301(c)
(applicable). This statute and implementing regulations establish requirements for the
evaluation and preservation of historical and archaeological data, which may be destroyed
through alteration of terrain as a result of a Federal construction project or a federally licensed
activity or program. This requires EPA or the PRP to survey the site for covered scientific,
prehistorical or archaeological artifacts. The results of this survey will be reflected in the
Administrative Record. Preservation of appropriate data concerning the artifacts is hereby
identified as an ARAR requirement, to be completed during the implementation of the remedial
action.




C. Historic Sites, Buildings and Antiquities Act, 16 U.S.C. 8 461, et seq., 40 CFR

8 6.310(a) (applicable). This statute and implementing regulations require federal agencies to
consider the existence and location of land marks on the National Registry of National Land-
marks and to avoid undesirable impacts on such landmarks.

D. Fish and Wildlife Coordination Act, 16 U.S.C. 88 1531, et seq., 40 CFR § 6.302(q)
(applicable). This statute and implementing regulations require that Federal agencies or
federally funded projects ensure that any modification of any stream or other water body affected
by any action authorized or funded by the Federal agency provides for adequate protection of
fish and wildlife resources. Compliance with this ARAR requires EPA to consult with the U.S.
Fish and Wildlife Service and the Montana Department of Fish, Wildlife, and Parks. Further
consultation will occur during remedial design and remedial action.

E. Endangered Species Act, 16 U.S.C. § 1531, 40 CFR 8 6.302(h), 50 CFR Parts 17 and
402 (applicable). This statute and implementing regulations provide that federal activities not
jeopardize the continued existence of any threatened or endangered species. As part of on-going
site investigations, ARCO completed a report, Wetlands and Threatened/Endangered Species
Inventory with Determination of Effective Wetland Area (May 1994), which noted that the
following threatened or endangered animal species are present in the Anaconda area: bald eagles
and peregrine falcons. Additionally, the Montana Natural Heritage Program data base indicates
that Preble's shrew has been observed on site. The remedy selection process, including the
Feasibility Study, should identify whether the proposed remedial actions will impact threatened
and/or endangered species and/or their habitat, and what avoidance or mitigative measures are
necessary in Section 1.0, Statutory Determinations, of the Decision Summary of the ROD.

F. Floodplain Management, 40 CFR § 6.302(b), and Executive Order No. 11988
(applicable). These require that actions be taken to avoid, to the extent possible, adverse effects
associated with direct or indirect development of a floodplain, or to minimize adverse impacts if
no practicable alternative exists.

G. Protection of Wetlands, 40 CFR Part 6, Appendix A, Executive Order No. 11990
(applicable). This ARAR requires Federal agencies and the PRP to avoid, to the extent possible,
the adverse impacts associated with the destruction or loss of wetlands and to avoid support of
new construction in wetlands if a practicable alternative exists. Wetlands are defined as those
areas that are inundated or saturated by groundwater or surface water at a frequency and duration
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions. Compliance with this ARAR will be
achieved through consultation with the U.S. Fish and Wildlife Service and the U.S. Corp of
Engineers, to determine the existence and category of wetlands present at the site, and any
avoidance or mitigation and replacement which may be necessary. As part of on-going site
investigations, ARCO completed a report, Wetlands and Threatened/Endangered Species
Inventory with Determination of Effective Wetland Area (May 1994). A total of 10,714
acres were positively identified as jurisdictional wetlands and 164 acres of aquatic habitat were
identified. .

H. Montana Floodplain and Floodway Management Act and Regulations, MCA § 76-5-
401, et seq., ARM 8§ 36.15.601, et seq. (applicable). The Floodplain and Floodway
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Management Act and regulations specify types of uses and structures that are allowed or
prohibited in the designated 100-year floodway® and floodplain.’® Since the ARWW&S OU lies
partially within the 100-year floodplain of Warm Springs Creek, these standards are applicable to
all actions within this floodplain area.

)] Allowed uses

The law recognizes certain uses as allowable in the floodway and a broader range of uses as
allowed in the floodplain. Residential use is among the possible allowed uses expressly
recognized in both the floodway and floodplain. "Residential uses such as lawns, gardens,
parking areas, and play areas," as well as certain agricultural, industrial-commercial, recreational
and other uses are permissible within the designated floodway, provided they do not require
structures other than portable structures, fill or permanent storage of materials or equipment.
MCA 8§ 76-5-401; ARM 8§ 36.15.601 (Applicable). In addition, in the flood fringe (i.e., within
the floodplain but outside the floodway), residential, commercial, industrial, and other structures
may be permitted subject to certain conditions relating to placement of fill, roads, floodproofing,
etc. MCA § 76-5-402; ARM 8§ 36.15.701 (Applicable). Domestic water supply wells may be
permitted, even within the floodway, provided the well casing is watertight to a depth of 25 feet
and the well meets certain conditions for floodproofing, sealing, and positive drainage away
from the well head. ARM § 36.15.602(6).

i) Prohibited uses

Uses prohibited anywhere in either the floodway or the floodplain are:

1. solid and hazardous waste disposal; and
2. storage of toxic, flammable, hazardous, or explosive materials.

ARM 8§ 36.15.605(2) and 36.15.703 (Applicable); see also ARM § 36.15.602(5)(b)
(Applicable).

In the floodway, additional prohibitions apply, including prohibition of:

1. a building for living purposes or place of assembly or permanent use by human
beings;

The "floodway" is the channel of a watercourse or drainway and those portions of the floodplain adjoining
the channel which are reasonably required to carry and discharge the floodwater of the watercourse or
drainway. ARM § 36.15.101(13).
10 The "floodplain” is the area adjoining the watercourse or drainway which would be covered by the
floodwater of a base (100-year) flood except for sheetflood areas that receive less than one foot of water
per occurrence. The floodplain consists of the floodway and flood fringe.
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2. any structure or excavation that will cause water to be diverted from the
established floodway, cause erosion, obstruct the natural flow of water, or reduce
the carrying capacity of the floodway; and

3. the construction or permanent storage of an object subject to flotation or
movement during flood level periods.

MCA § 76-5-402 (Applicable).

iii) Applicable considerations in use of floodplain or floodway

Applicable regulations also specify factors that must be considered in allowing diversions of the
stream, changes in place of diversion of the stream, flood control works, new construction or
alteration of artificial obstructions, or any other nonconforming use within the floodplain or
floodway. Many of these requirements are set forth as factors that must be considered in
determining whether a permit can be issued for certain obstructions or uses. While permit
requirements are not directly applicable to remedial actions conducted entirely on site, the
substantive criteria used to determine whether a proposed obstruction or use is permissible
within the floodway or floodplain are applicable standards. Factors which must be considered in
addressing any obstruction or use within the floodway or floodplain include:

1. the danger to life and property from backwater or diverted flow caused by the
obstruction or use;

2. the danger that the obstruction or use will be swept downstream to the injury of
others;

3. the availability of alternate locations;

4. the construction or alteration of the obstruction or use in such a manner as to

lessen the danger;
5. the permanence of the obstruction or use; and

6. the anticipated development in the foreseeable future of the area which may be
affected by the obstruction or use.

See MCA § 76-5-406; ARM 8§ 36.15.216 (Applicable, substantive provisions only). Conditions
or restrictions that generally apply to specific activities within the floodway or floodplain are:

1. the proposed activity, construction, or use cannot increase the upstream elevation
of the 100-year flood a significant amount (2 foot or as otherwise determined by
the permit issuing authority) or significantly increase flood velocities, ARM 8§
36.15.604 (Applicable, substantive provisions only); and

2. the proposed activity, construction, or use must be designed and constructed to
minimize potential erosion.
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For the substantive conditions and restrictions applicable to specific obstructions or uses, see the
following applicable regulations:

Excavation of material from pits or pools - ARM § 36.15.602(1).
Water diversions or changes in place of diversion - ARM § 36.15.603.

Flood control works (levees, floodwalls, and riprap must comply with specified safety
standards) - ARM § 36.15.606.

Roads, streets, highways and rail lines (must be designed to minimize increases in flood
heights) - ARM § 36.15.701(3)(c).

Structures and facilities for liquid or solid waste treatment and disposal (must be
floodproofed to ensure that no pollutants enter flood waters and may be allowed and
approved only in accordance with MDEQ regulations, which include certain additional
prohibitions on such disposal) - ARM 8§ 36.15.701(3)(d).

Residential structures -ARM § 36.15.702(1).

Commercial or industrial structures - ARM 8 36.15.702(2).
l. Montana Natural Streambed and Land Preservation Act and Requlations, MCA 8
75-7-101 and ARM 88§ 36.2.404, 405, and 406 (applicable). Applicable if this remedial action

alters or affects a streambed or its banks. The adverse effects of any such action must be
minimized.

MCA 88 87-5-502 and 504 (Applicable -- substantive provisions only) provide that a state
agency or subdivision shall not construct, modify, operate, maintain or fail to maintain any
construction project or hydraulic project which may or will obstruct, damage, diminish, destroy,
change, modify, or vary the natural existing shape and form of any stream or its banks or
tributaries in a manner that will adversely affect any fish or game habitat. The requirement that
any such project must eliminate or diminish any adverse effect on fish or game habitat is
applicable to the state in approving remedial actions to be conducted. The Natural Streambed
and Land Preservation Act of 1975, MCA 8 75-7-101, et seq., (Applicable -- substantive
provisions only) includes similar requirements and is applicable to private parties as well as
government agencies.

ARM § 36.2.404 (Applicable) establishes minimum standards which would be applicable if a
remedial action alters or affects a streambed, including any channel change, new diversion,
riprap or other stream bank protection project, jetty, new dam or reservoir or other commercial,
industrial or residential development. No such project may be approved unless reasonable
efforts will be made consistent with the purpose of the project to minimize the amount of stream
channel alteration, insure that the project will be as permanent a solution as possible and will
create a reasonably permanent and stable situation, insure that the project will pass anticipated
water flows without creating harmful erosion upstream or downstream, minimize turbidity,
effects on fish and aquatic habitat, and adverse effects on the natural beauty of the area and
insure that streambed gravels will not be used in the project unless there is no reasonable
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alternative. Soils erosion and sedimentation must be kept to a minimum. Such projects must
also protect the use of water for any useful or beneficial purpose. See MCA § 75-7-102.

While the administrative/procedural requirements, including the consent and approval
requirements, set forth in these statutes and regulations are not ARARS, the party designing and
implementing the remedial action for the ARWW&S OU is encouraged to continue to consult
with the Montana Department of Fish, Wildlife and Parks, and any conservation district or board
of county commissioners (or consolidated city/county government) as provided in the referenced
statutes, to assist in the evaluation of factors discussed above.

J. Migratory Bird Treaty Act, 16 U.S.C. 88 703, et seq. (applicable). This requirement
establishes a federal responsibility for the protection of the international migratory bird resource
and requires continued consultation with the USFWS during remedial design and remedial
construction to ensure that the cleanup of the site does not unnecessarily impact migratory birds.
Specific mitigative measures may be identified for compliance with this requirement.

K. Bald Eagle Protection Act, 16 U.S.C. 88 668, et seq. (applicable). This requirement
establishes a federal responsibility for protection of bald and golden eagles, and requires
continued consultation with the USFWS during remedial design and remedial construction to
ensure that any cleanup of the site does not unnecessarily adversely affect the bald and golden
eagles. Specific mitigative measures may be identified for compliance with this requirement.

L. Resource Conservation and Recovery Act and requlations, 40 CFR 8 264.18 (a) and
(b) (relevant and appropriate). Regulations promulgated under the Solid Waste Management,
MCA § 75-10-201, et seq., specify requirements that apply to the location of any solid waste
management facility.

M. Montana Solid Waste Management Act and requlations, MCA 8 75-10-201, et seq.,
ARM 8 17.50.505 (applicable) . Sets forth requirements applying to the location of any solid
waste management facility. Among other things, the location must have sufficient acreage, must
not be within a 100-year floodplain, must be located so as to prevent pollution of ground,
surface, and private and public water supply systems, and must allow for reclamation of the land.

N. American Indian Religious Freedom Act, 42 U.S.C. § 1996, et seq. (applicable). This
Act establishes a federal responsibility to protect and preserve the inherent right of American
Indians to believe, express and exercise the traditional religions of American Indians. This right
includes, but is not limited to, access to sites, use and possession of sacred objects, and the
freedom to worship through ceremonials and traditional rites. The Act requires Federal agencies
to protect Indian religious freedom by refraining from interfering with access, possession and use
of religious objects, and by consulting with Indian organizations regarding proposed actions
affecting their religious freedom.

O. Native American Graves and Repatration Act, 25 U.S.C. § 3001, et seq. (applicable).
The Act prioritizes ownership or control over Native American cultural items, including human
remains, funerary objects and sacred objects, excavated or discovered on Federal or tribal lands.
Federal agencies and museums that have possession or control over Native American human
remains and associated funerary objects are required under the Act to compile an inventory of
such items and, to the extent possible, identify their geographical and cultural affiliation. Once
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the cultural affiliation of such objects is established, the Federal agency or museum must
expeditiously return such items, upon request by a lineal descendent of the individual Native
American or tribe identified.

1.  ACTION SPECIFIC REQUIREMENTS

A. Federal and State Water Requirements.

1. Clean Water Act Point Source Discharges requirements, 33 U.S.C. 8 1342
(applicable). Section 402 of the Clean Water Act, 33 U.S.C. 8 1342, et seq., authorizes the
issuance of permits for the “discharge” of any “pollutant.” This includes storm water discharges
associated with “industrial activity.” See, 40 CFR § 122.1(b)(2)(iv). “Industrial activity
includes inactive mining operations that discharge storm water contaminated by contact with or
that has come into contact with any overburden, raw material, intermediate products, finished
products, byproducts or waste products located on the site of such operations, see, 40 CFR §
122.26(b)(14)(iii); landfills, land application sites, and open dumps that receive or have received
any industrial wastes including those subject to regulation under RCRA subtitle D, see, 40 CFR
§ 122.26(b)(14)(v); and construction activity including clearing, grading, and excavation
activities, see, 40 CFR § 122.26(b)(14)(x). Because the State of Montana has been delegated the
authority to implement the Clean Water Act, these requirements are enforced in Montana
through the Montana Pollutant Discharge Elimination System (MPDES). The MPDES
requirements are set forth below.

a. Substantive MPDES Permit Requirements, ARM 88 17.30.1342-1344 (applicable).
These set forth the substantive requirements applicable to all MPDES and NPDES permits. The
substantive requirements, including the requirement to properly operate and maintain all
facilities and systems of treatment and control are applicable requirements.

b. Technology-Based Treatment, ARM 88 17.30.1203 and 1344 (applicable). Provisions of
40 CFR Part 125 for criteria and standards for the imposition of technology-based treatment
requirements are adopted and incorporated in MDEQ permits. Although the permit requirement
would not apply to on-site discharges, the substantive requirements of Part 125 are applicable,
i.e., for toxic and nonconventional pollutants treatment must apply the best available technology
economically achievable (BAT); for conventional pollutants, application of the best conventional
pollutant control technology (BCT) is required. Where effluent limitations are not specified for
the particular industry or industrial category at issue, BCT/BAT technology-based treatment
requirements are determined on a case by case basis using best professional judgment (BPJ). See
CERCLA Compliance with Other Laws Manual, Vol. I, August 1988, p. 3-4 and 3-7.

2. Additional State of Montana requirements.

a. Water Quality Statute and Requlations (all applicable).

I. Causing of Pollution, MCA 8§ 75-5-605. This section of the Montana Water Quality Act
prohibits the causing of pollution of any state waters. Pollution is defined as contamination or
other alteration of physical, chemical, or biological properties of state waters which exceeds that
permitted by the water quality standards. Also, it is unlawful to place or caused to be placed any
wastes where they will cause pollution of any state waters. Any permitted placement of waste is
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not placement if the agency's permitting authority contains provisions for review of the
placement of materials to ensure it will not cause pollution to state waters.

ii. Nondegradation, MCA 8 75-5-303. This provision states that existing uses of state waters
and the level of water quality necessary to protect the uses must be maintained and protected.
Under MCA § 75-5-317, changes in existing water quality resulting from an emergency or
remedial activity that is designed to protect the public health or the environment and is approved,
authorized, or required by the department are considered nonsignificant activities, and are not
subject to the nondegradation rules promulgated pursuant to MCA § 75-5-303.

(). ARM 8§ 17.30.705. This provides that for any surface water, existing and anticipated uses
and the water quality necessary to protect these uses must be maintained and protected unless
degradation is allowed under the nondegradation rules at ARM § 17.30.708.

(b). ARM 817.30.1011. This provides that any groundwater whose existing quality is higher
than the standard for its classification must be maintained at that high quality unless degradation
may be allowed under the principles established in MCA § 75-5-303, and the nondegradation
rules at ARM § 17.30.701, et seq.

iv. Stormwater Runoff.

(a). ARM §17.24.633. All surface drainage from a disturbed area must be treated by the best
technology currently available.

(b). General Permits. Under ARM § 17.30.601, et seq., and ARM § 17.30.1301, et seq.,
including ARM 8§ 17.30.1332, the Water Quality Division has issued general storm water permits
for certain activities. The substantive requirements of the following permits are applicable for the
following activities: (a) for construction activities: General Discharge Permit for Storm Water
Associated with Construction Activity, Permit No. MTR100000 (May 19, 1997); (b) for mining
activities: General Discharge Permit for Storm Water Associated with Mining and with Qil and
Gas Activities, Permit No. MTR300000 (September 10, 1997).'* (c) for industrial activities:
General Discharge Permit for Storm Water Associated with Industrial Activity, Permit No.
MTR000000 (October 26, 1994)."

Generally, the permits require the permittee to implement Best Management Practices (BMP)
and to take all reasonable steps to minimize or prevent any discharge which has a reasonable
likelihood of adversely affecting human health or the environment. However, if there is evidence
indicating potential or realized impacts on water quality due to any storm water discharge
associated with the activity, an individual MPDES permit or alternative general permit may be
required.

™ This permit covers point source discharges of storm water from mining and milling activities (including

active, inactive, and abandoned mine and mill sites) including activities with Standard Industrial
Code 14 (metal mining).
2 Industrial activities are defined as all industries defined in 40 CFR §§ 122, 123, and 124, excluding
construction, mining, oil & gas extraction activities and storm water discharges subject to effluent
limitations guidelines. This includes wood treatment operations, as well as the production of slag.

A-15



v. Surface Water, ARM § 17.30.637. Prohibits discharges containing substances that will: (a)
settle to form objectionable sludge deposits or emulsions beneath the surface of the water or
upon adjoining shorelines; (b) create floating debris, scum, a visible oil film (or be present in
concentrations at or in excess of 10 milligrams per liter) or globules of grease or other floating
materials; (c) produce odors, colors or other conditions which create a nuisance or render
undesirable tastes to fish flesh or make fish inedible; (d) create concentrations or combinations of
materials which are toxic or harmful to human, animal, plant or aquatic life; or () create
conditions which produce undesirable aquatic life.

B. Federal and State RCRA Subtitle C Requirements, 42 U.S.C. Section 6921, et seq.
(relevant and appropriate for solid wastes, applicable for hazardous wastes). The
presentation of RCRA Subtitle C requirements in this section assumes that there will be many
solid wastes at the ARWW&S OU, and that some of these may be left in place in “waste
management areas” as a result of this remedial action. Because of the similarity of these waste
management areas to the RCRA “waste management unit,” certain discrete portions of the
RCRA Subtitle C implementing regulations will be relevant and appropriate for the ARWW&S
remedial action. Also, although it is unlikely that hazardous wastes still exist at the ARWW&S
OU (these should have been addressed the Arbiter/Beryllium removal and Flue Dust remedial
actions) this possibility has not yet been eliminated. Therefore, RCRA Subtitle C and
implementing regulations are hereby designated as applicable for any hazardous wastes that are
actively “managed” as part of the ARWW&S OU remedial action or that were “placed” or
"disposed" after 1980. These RCRA C requirements are also applicable for continued operation
and maintenance of the Arbiter/Beryllium waste repository. Also, should hazardous wastes be
discovered as part of any remedial design or remedial action activity taken in connection with
this ROD, EPA reserves the right to identify RCRA Subtitle C requirements in more detail at a
later date. All federal RCRA Subtitle C requirements set forth below are incorporated by
reference as State of Montana requirements as provided for under ARM § 17.54.112(6) unless
mentioned otherwise below.

1. 40 CFR Part 264 Subpart F. General Facility Standards. This is potentially relevant
and appropriate for solid wastes at this OU. Any waste management unit or similar area would
be required to comply with the following requirements. These are not final cleanup standards for
the ARWW&S OU.

a. 40 CFR 8§ 264.92, .93. and .94. Prescribes groundwater protection standards.

b. 40 CFR 8 264.97. Prescribes general groundwater monitoring requirements.

e. 40 CFR 8 264.98. Prescribes requirements for monitoring and detecting indicator
parameters.

2. Closure requirements.

a. 40 CFR 8 264.111. This provides that the owner or operator of a hazardous waste
management facility must close the facility in a way that minimizes the need for further
maintenance, and controls or eliminates the leaching or escape of hazardous waste or its
constituents, leachate, or runoff to the extent necessary to protect human health and the
environment.
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b. 40 CFR § 264.117. This provision incorporates monitoring requirements in Part 264,
including those mentioned at Part 264.97 and Part 264.303. It governs the length of the post-
closure care period, permits a lengthened security period, and prohibits any use of the property
which would disturb the integrity of the management facility.

C. 40 CFR 8 264.310. This specifies requirements for caps, maintenance, and monitoring
after closure.

3. 40 CFR § 264.301. Prescribes design and operating requirements for landfills.

a. 40 CFR § 264.301(a). This provides for a single liner and leachate collection and
removal system.

b. 40 CFR § 264.301(f). This requires a run-on control system.

C. 40 CFR § 264.301(q). This requires a run-off management system.

d. 40 CFR 8 264.301(h). This requires prudent management of facilities for collection and
holding of run-on and run-off.

e. 40 CFR § 264.301(i). This requires that wind dispersal of particulate matter be
controlled.

C. Federal and State RCRA Subtitle D and Solid Waste Requirements (applicable). 40
CFR Part 257 establishes criteria under Subtitle D of the Resource Conservation and Recovery
Act for use in determining which solid waste disposal facilities and practices pose a reasonable
probability of adverse effects on health or the environment. See 40 CFR § 257.1(a). This part
comes into play whenever there is a “disposal” of any solid or hazardous waste from a “facility.”
“Disposal” is defined as “the discharge, deposit, injection, dumping, spilling, leaking, or placing
of any solid waste or hazardous waste into or on any land or water so that such solid waste or
hazardous waste or any constituent thereof may enter the environment or be emitted into the air
or discharged into any waters, including ground waters.” See 40 CFR § 257.2. “Facility” means
“any land and appurtenances thereto used for the disposal of solid wastes.” Solid waste
requirements are listed herein because the there may be disposal of solid wastes as a result of this
remedial action.

1. Federal Requirements - 40 CFR § 257. Criteria for Classification of Solid Waste
Disposal Facilities and Practices. The activities to be performed for the ARWW&S OU remedial
action are expected to comply with the following requirements.

a. 40 CFR 8 257.3-1. Washout of solid waste in facilities in a floodplain posing a hazard to
human life, wildlife, or land or water resources shall not occur.

b. 40 CFR 8 257.3-2. Facilities shall not contribute to the taking of endangered species or
the endangering of critical habitat of endangered species.
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C. 40 CFR § 257.3-3. A facility shall not cause a discharge of pollutants, dredged or fill
material, into waters of the United States in violation of sections 402 and 404 of the Clean Water
Act, as amended, and shall not cause non-point source pollution, in violation of applicable legal
requirements implementing an area wide or statewide water quality management plan that has
been approved by the Administrator under Section 208 of the Clean Water Act, as amended.

d. 40 CFR § 257.3-4. A facility shall not contaminate an underground source of drinking
water beyond the solid waste boundary or beyond an alternative boundary specified in
accordance with this section.

e. 40 CFR 8 257.3-8(d). Access to a facility shall be controlled so as to prevent exposure
of the public to potential health and safety hazards at the site.

2. State of Montana Solid Waste Requirements (applicable).

a. ARM § 17.50.505(1) and (2). Sets forth standards that all solid waste disposal sites must
meet, including the requirements that (1) Class Il landfills must confine solid waste and leachate
to the disposal facility. If there is the potential for leachate migration, it must be demonstrated
that leachate will only migrate to underlying formations which have no hydraulic continuity with
any state waters; (2) adequate separation of group Il wastes from underlying or adjacent water
must be provided; and (3) no new disposal units or lateral expansions may be located in
wetlands. ARM § 17.50.505 also specifies general soil and hydrogeological requirements
pertaining to the location of any solid waste management facility.

b. ARM § 17.50.506. Specifies design requirements for landfills. Landfills must either be
designed to ensure that MCLs are not exceeded or the landfill must contain a composite liner and
leachate collection system which comply with specified criteria.

C. ARM 8 17.50.510. Sets forth general operational and maintenance and design
requirements for solid waste facilities using land filling methods. Specific operational and
maintenance requirements specified in ARM § 17.50.510 that are applicable are run-on and run-
off control systems requirements, requirements that sites be fenced to prevent unauthorized
access, and prohibitions of point source and nonpoint source discharges which would violate
Clean Water Act requirements.

d. MCA § 75-10-121 and ARM § 17.50.523. For solid wastes, MCA § 75-10-212
prohibits dumping or leaving any debris or refuse upon or within 200 yards of any highway,
road, street, or alley of the State or other public property, or on privately owned property where
hunting, fishing, or other recreation is permitted. ARM 8 17.50.523 specifies that solid waste
must be transported in such a manner as to prevent its discharge, dumping, spilling or leaking
from the transport vehicle.

e. MCA 8 75-10-206. Provides for a variance from solid waste requirements where such
variance would not result in a danger to public health or safety. EPA invokes the variance with
respect to some or all of the solid waste provisions listed above and finds that variance from
these requirements will not result in danger to public health or safety.
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f. ARM 8§ 17.50.530. Sets forth the closure requirements for landfills. Class Il landfills
must meet the following criteria: (1) install a final cover that is designed to minimize infiltration
and erosion; (2) design and construct the final cover system to minimize infiltration through the
closed unit by the use of an infiltration layer that contains a minimum 18 inches of earthen
material and has a permeability less than or equal to the permeability of any bottom liner, barrier
layer, or natural subsoils or a permeability no greater than 1 X 10-5 cm/sec, whichever is less;

(3) minimize erosion of the final cover by the use of a seed bed layer that contains a minimum of
six inches of earthen material that is capable of sustaining native plant growth and protecting the
infiltration layer from frost effects and rooting damage; (4) revegetate the final cover with native
plant growth within one year of placement of the final cover.

g. ARM § 17.50.531. Sets forth post closure care requirements for Class Il landfills. Post
closure care must be conducted for a period sufficient to protect human health and the
environment. Post closure care requires maintenance of the integrity of the integrity and
effectiveness of any final cover, including making repairs to the cover as necessary to correct the
effects of settlement, subsidence, erosion, or other events, and preventing run-on and run-off
from eroding or otherwise damaging the cover and comply with the groundwater monitoring
requirements found at ARM Title 17, chapter 50, subchapter 7.

D. Surface Mining Control and Reclamation Act, 30 U.S.C. 8§88 1201-1326 (relevant and
appropriate). This Act and implementing regulations found at 30 CFR Parts 784 and 816
establish provisions designed to protect the environment from the effects of surface coal mining
operations, and to a lesser extent non-coal mining. These requirements are relevant and
appropriate to the covering of discrete areas of contamination. The regulations require that
revegetation be used to stabilize soil covers over reclaimed areas. They also require that
revegetation be done according to a plan which specifies schedules, species which are diverse
and effective, planting methods, mulching techniques, irrigation if appropriate, and appropriate
soil testing. Reclamation performance standards are currently relevant and appropriate to mining
waste sites.

E. Montana Strip and Underground Mine Reclamation Act, MCA 8§ 82-4-201, et seq.,
(all relevant and appropriate) and Montana Metal Mining Reclamation Act, MCA § 82-4-
301, et seq., (relevant and appropriate). Certain discrete portions of the following statutory or
regulatory provisions are relevant and appropriate requirements.

1. MCA § 82-4-231. Requires operators to reclaim and revegetate affected lands using
most modern technology available. Operators must grade, backfill, topsoil, reduce high walls,
stabilize subsidence, control water, minimize erosion, subsidence, land slides, and water
pollution.

2. MCA 8§ 82-4-233. Operators must plant vegetation that will yield a diverse, effective,
and permanent vegetative cover of the same seasonal variety native to the area and capable of
self-regeneration.

3. MCA 8§ 82-4-336 (Montana Metal Mine Reclamation Act). Disturbed areas must be
reclaimed to utility and stability comparable to areas adjacent.
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4. ARM § 17.24.501(3)(a) and (d) and (4). Backfill must be placed so as to minimize
sedimentation, erosion, and leaching of acid or toxic materials into waters, unless otherwise
approved.

5. ARM 8§ 17.24.501(A)(1)a and (2). Final graded slopes will be 5:1 unless otherwise
approved. If steeper, slopes must have a long term static safety factor of 1:3, not to exceed the
angle of repose unless the existing grade of the area is steeper, in which case the existing grade
meets this requirement. Disturbed areas must be blended with undisturbed ground to provide a
smooth transition in topography.

6. ARM § 17.24.514. Final grading will be done along the existing contour in order to
minimize subsequent erosion and instability, unless otherwise approved.

7. ARM 8 17.24.519. Pertinent areas of the ARWW&S OU where excavation will occur
will be regraded to minimize settlement.

8. ARM 8§ 17.24.631(1), (2), (3)(a) and (b). Disturbances to the prevailing hydrologic
balance will be minimized. Changes in water quality and quantity, in the depth to groundwater
and in the location of surface water drainage channels will be minimized, to the extent consistent
with the selected remedial alternatives. Other pollution minimization devices must be used if
appropriate, including stabilizing disturbed areas through land shaping, diverting runoff, planting
quickly germinating and growing stands of temporary vegetation, regulating channel velocity of
water, lining drainage channels with rock or vegetation, mulching, and control of acid-forming,
and toxic-forming waste materials.

9. ARM § 17.24.633. Surface drainage from a disturbed area must be treated by the best
technology currently available (BTCA). Treatment must continue until the area is stabilized.

10. ARM 8§17.24.634. Disturbed drainages will be restored to the approximate pre-
disturbance configuration, to the extent consistent with the selected remedial alternatives.
Drainage design must emphasize channel and floodplain dimensions that approximate the pre-
mining configuration and that will blend with the undisturbed drainage above and below the area
to be reclaimed. The average stream gradient must be maintained with a concave longitudinal
profile. This regulation provides specific requirements for designing the reclaimed drainage to:
(1) meander naturally; (2) remain in dynamic equilibrium with the system; (3) improve
unstable premining conditions; (4) provide for floods; and (5) establish a premining diversity
of aquatic habitats and riparian vegetation.

11. ARM 88 17.24.635 through 17.24.637. Set forth requirements for temporary and
permanent diversions.

12. ARM §17.24.638. Sediment control measures must be implemented during operations.

13. ARM §17.24.639. Sets forth requirements for construction and maintenance of
sedimentation ponds.
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14. ARM 8 17.24.640. Discharges from sedimentation ponds, permanent and temporary
impoundments, must be controlled to reduce erosion and enlargement of stream channels, and to
minimize disturbance of the hydrologic balance.

15. ARM 817.24.641. Practices to prevent drainage from acid or toxic forming spoil
material into ground and surface water will be employed.

16. ARM 88 17.24.643 through 17.24.646. Provisions for groundwater protection,
groundwater recharge protection, and groundwater and surface water monitoring.

17. ARM 88 17.24.701 and 702. Requirements for redistributing and stockpiling of soil for
reclamation. Also, outline practices to prevent compaction, slippage, erosion, and deterioration
of biological properties of soil will be employed.

18. ARM 817.24.703. When using materials other than, or along with, soil for final
surfacing in reclamation, the operator must demonstrate that the material (1) is at least as capable
as the soil of supporting the approved vegetation and subsequent land use, and (2) the medium
must be the best available in the area to support vegetation. Such substitutes must be used in a
manner consistent with the requirements for redistribution of soil in ARM § 17.24.701 and 702.

19. ARM 8§17.24.711. Requires that a diverse, effective and permanent vegetative cover of
the same seasonal variety and utility as the vegetation native to the area of land to be affected
must be established. This provision would not be relevant and appropriate in certain instances,
for example, where there is dedicated development.

20. ARM §17.24.713. Seeding and planting of disturbed areas must be conducted during
the first appropriate period for favorable planting after final seedbed preparation but may not be
more than 90 days after soil has been replaced.

21. ARM §17.24.714. Mulch or cover crop or both must be used until adequate permanent
cover can be established.

22. ARM 8§17.24.716. Establishes method of revegetation.

23.  ARM 8§17.24.718. Requires soil amendments, irrigation, management, fencing, or other
measures, if necessary to establish a diverse and permanent vegetative cover.

24. ARM 8§17.24.721. Specifies that rills or gullies deeper than nine inches must be
stabilized. In some instances shallower rills and gullies must be stabilized.

25.  ARM 8§17.24.723. States that operators shall conduct approved periodic measurements
of vegetation, soils, water, and wildlife during the period of liability.

26. ARM §17.24.724. Specifies that revegetation success must be measured by approved
unmined reference areas. There shall be at least one reference area for each plant community
type. Required management for these reference areas is set forth.

27.  ARM §17.24.726. Sets the required methods for measuring productivity.
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28. ARM §17.24.728. Sets requirements for measurements of the permanence of
vegetation on reclaimed areas.

29. ARM 8817.24.730 and 17.24.731. Provide that the revegetated area must furnish
palatable forage in comparable quantity and quality during the same grazing period as the
reference area. If toxicity to plants or animals is suspected, comparative chemical analyses may
be required.

30. ARM §17.24.733. Provides additional requirements and measurement standards for
trees, shrubs and half-shrubs.

31. ARM 8§17.24.751. Measures to prevent degradation of fish and wildlife habitat will be
employed.

32. ARM 8§17.24.761. This specifies fugitive dust control measures which will be employed
during excavation and construction activities to minimize the emission of fugitive dust in the
ARWWA&S OU. These provisions are addressed below in Section I11.C.

33. ARM §17.24.824. Post-mining land use must be judged on the highest and best use that
can be achieved and is compatible with surrounding areas.

F. Air Requirements (all applicable).

1. ARM § 17.8.308(2), (3), and (4). Airborne particulate matter. There shall be no
production, handling, transportation, or storage of any material, use of any street, road, or
parking lot, or operation of a construction site or demolition project unless reasonable
precautions are taken to control emissions of airborne particles. Emissions shall not exhibit an
opacity exceeding 20% or greater averaged over 6 consecutive minutes.

2. ARM 8 17.8.304(2). Visible Air Contaminants. Emissions into the outdoor atmosphere
shall not exhibit an opacity of 20% or greater averaged over 6 consecutive minutes.

3. ARM § 17.8.315(1). Nuisance or odor bearing gases. Gases, vapors and du